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Taste the difference Seagram's 7 Crown 
makes. Add one part sweet vermouth and a 
dash of bitters to three parts Seagram's 7. 
Stir with ice and strain into cocktail glass. 
Garnish with a maraschino cherry. Or pour 
over ice in a rocks glass. Either way, you've 
got a great Manhattan. 


Seagram's 4 Crown 


Where quality drinks begin. 


SEAGRAM DISTILLERS CO., N. Y. C. AMERICAN WHISKEY—A BLEND. 80 PROOF. 
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Subaru has brought 4 wheel drive in 
from the woods. 

[nstead of featuring a bulky body, 
awkward handling and a cumbersome price, 
Subaru 4 wheel drive vehicles are truly pas- 
senger cars. In looks, comfort and economy. 

50, when you buy one of our 4 wheel 
drive vehicles you don't have to compro- 
mise by driving a beast of burden. 


A FIRST FOR THE FAMILY CAR: 
FOUR WHEEL DRIVE. 

For the low price of $4,629 (In Calif., 

— it’s $4,797.),* you get the first passenger 
wagon with full time front wheel drive, 
that becomes 4 wheel drive at the flick of 

+  aleverinside the саг. And standard features 

, like power assist front disc brakes, all 

| purpose radial tires, rear window washer 

1 and wiper апа АМ push button radio. 


The 4 Wheel Drive Wagon also delivers 
gas mileage other 4 wheel vehicles can't 
M... reach, 36 highway and 26 city miles on a 
~1 gallonoflower cost regular. (In Calif., it's 
29 highway and 20 city mpg.)** 


Which means you can climb the Me 


ib 
æ hills inet 4 Wheel Drive Wagon, without 
paying a steep price. 


‚‚ THE SUBARU BRAT. FUN ON WHEELS. 


The Brat has the same unique front 


wheel/4 wheel drive capability of our 
4 Wheel Drive Wagon. 

And if you enjoy the wide open spaces, 
you'll really like the Brat’s open back, com- 
plete with carpeting and two fresh air, bucket 


seats with seat belts. Because now the sky’s 
the limit to the fun you can have in a car. 


A CIVILIZED PRICE. 


For just $4,329 (In Calif., it's $4,497.)* 
you get features like a 4 speed transmission, 
push button radio, tinted glass, radial tires 
and a trip meter. You can also add options 
like camper tops, a tonneau cover, roof 
bars, electric winch and a sliding rear 
window. 

What’s more, a Brat won’t interrupt the | 
joy of driving with constant stops at the gas 
station. It delivers 36 highway and 26 city | 
miles on a gallon of lower cost regular. (In | 
Calif., it's 29 ne Dae ane ce city mpg A. 


We thinks y rou'll g go wild over r them. 


*Total POE — not including dealer prep, inland transportation and tax. (In Calif., it's not including tax, license and inland transportation.) Wheel trim 
‘rings are extra cost options on 4 wheel drive wagon. Price does not include special striping, tires and Wheels on Brat. **These figures are 1978 EPA 
test estimates for Subaru 4 Wheel Drive vehicles. Your actual mileage may vary due to the way you drive, driving conditions, the condition of your 

~~ Carand whatever optional equipment you might have. © Subaru of America; Inc., 1978. 
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THE TASTE 


TEN YEARS TO MAKE. 


The Tobacco. “Flavor Packing? 
plus fifteen tobaccos boost taste. 


Originally, you couldn't get real 
cigarette taste without what has come 
to be known as tobacco ‘tar. 

The problem of reducing this ‘tar’ 
to 5 mg. while maintaining taste 
isenormous. Thats why when we set 
out to work, we didn't give ourselves 
a time limit. 


The *Decade Total System? 


How were we able to keep the 
taste in a low ‘tar’ when so many 
others have failed? Mainly by devel- 
oping our unique "Total System" in 
«xia every part of a Decade ciga- 
rette is arranged in perfect balance 
with each other. 

The tobacco, the filter, and even 
the paper. 

Only by concentrating on these 
parts were we able to perfect the 
whole. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Take the tobacco, for example. 


Its taste is boosted by a very unique 
method called "Flavor Packing" 


which allows us to concentrate a spe- 


cial patented tobacco flavorant in 
each Decade cigarette. 
TheFilter. 
Unique “Taste Channel" gives 
first puff impact. 

Our filtration process is also 
unique. Simply, we уе created а 
"Taste Channel" within the filter to 
give you that first puff impact you ve 
come to expect from only the higher 
tar cigarettes. 

The Paper. High porosity 

paper controls burn rate. 

Even our high porosity paper is 
specifically designed to give an effi- 


cient burn rate that delivers optimum 


taste with a minimum of tar. 


GO Liggett Group Inc. 1877 
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This One 


ЇШЇП 


0-2 RD 


The result. 
A completely new kind of low 
‘tar’ cigarette. 

So try a pack of Decade for 
yourself. Regular or Menthol. And 
after one taste we think you'll agree 
thatour last 10 years were well 


worth the effort. 


Regular and Menthol. 


5 mo. "tar", 0.5 mg. nicotine ave. per cigarette by FTC method. 
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Ро READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 
Madison Ave., New York, N.Y. 10017. Because of the large volume 
of mail, we are unable to acknowledge unpublished letters. 


Rust rip-off 


Re "Detroits War оп Corrosion” 
[Jan.], the rust problem is an expen- 
sive rip-off in this part of the country. 
The auto makers lie every year and tell 
us how much better their cars are. The 
dealers get rich with their rust-proof- 
ing, which at best is a joke. 

| have a Chevy truck, and the paint 
started falling off the day | got it. | 
have spent over $600 trying to keep it 
looking as it should. The factory man 
says it is normal to repaint your new 
truck once a year. I’m supposed to 
believe this? 

...l'm going to put a sign on my 
truck to protect me from any lawsuits. 
The sign will read, "Danger: This 
Chevy truck is self-destructing.”’ 

Ed Mifsud, Mayville, N.Y. 


More on Shelter Institute houses 


| read with interest the letter from Paul 
E. Vogel [RTB, Dec. '77] criticizing 
certain aspects of the Shelter Institute 
houses [PS, Sept. '77]. | would take 
issue with the last paragraph of his 
letter—about early [foundation] pole 
failures. While it is possible to have а 
failure in a 10-15 year period, the 
probability is extremely low if the user 
of the pressure-treated wood tells the 
producer how the product will be used. 
The Forest Products Laboratory in 
Madison, Wis., publishes yearly test 
data on pressure-preserved wood, and 
these tests indicate a service life for 
wood treated with creosote, penta- 
chlorophenol, and salt, in proper reten- 
tion levels, in excess of 35-45 years. 
Average life of utility poles is in excess 
of 35 years. 
C.A. Burdell, 
Research and Environmental Director, 
southern Wood Piedmont Co., 
Spartanburg, S.C. 


How to use split-core ammeters 


In the article "How to Use Split-Core 
Ammeters'" [Nov. '77], | believe you 
have misled your readers. 

You imply that the power must be 
off when measuring current and that 


Are You Moving Soon? 


ie 


5 If you are planning to move, 
= please notify us 8 weeks in 


= advance and we'll make 
“sure your subscription 
=: moves with you. Please use 
& this form and attach your 


magazine address label. 


the voltage test leads can be con- 
nected while the jaws of the instrument 
are clamped around a conductor. One 
of the purposes of a clamp-on ammeter 
is to eliminate the need for turning off 
the power when measuring current as 
long as the jaws are clamped around 
an insulated conductor. Also, the 
instrument should be set up to measure 
only one function at a time; otherwise, 
erroneous readings can result. 

We now have a ground adaptor 
available for use with the energizer 
that maintains the equipment's exist- 
ing ground circuit while it is being 
used for current measurements. 

Finally, the $39.50 price indicated 
for the Amprobe junior is incorrect; 
models with an ohmmeter range are 
$34.50. 

Joe Perz, Advertising Manager, 
Amprobe Instrument, Lynbrook, N.Y. 


Evan Powell replies: “I wonder if an 
Amprobe could check our punctuation? 
The problem was caused by a mis- 
placed period and semicolon. Instruc- 
tions should read: "When making cur- 
rent tests, slip the jaws over the 
conductor. Attach the leads to the 
terminals for voltage tests; then, while 
keeping hands off, turn the power on, 
note the reading, and turn power off 
again before removing the leads.’ 

"We advise readers to make voltage 
tests in this manner to eliminate any 
possibility of coming in coniact with 
live conductors or terminals. 

"The $39.50 price for the Amprobe 
model YTO 525100 shown was given 
to us by an Amprobe dealer. When we 
checked again after receiving Mr. Perz' 
letter, we were again told that it was 
$39.50." 


Improve the opposed-piston 
diesel ? 


| read with great interest the article 
"Opposed-Piston Diesel" [Dec. '77]. | 
have an idea that | believe merits 
remitting to Donald Tryhorn of Arm- 

strong Whitworth & Co., Ltd. 
| would suggest the addition of two 
sylinders and pistons coaxially with 
[Continued on page 151] 
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Multicell midrange horn 


Provides a true spatial image 
Smooth 800-8000 Hz response 
for a “live” presence 


Heavy-duty tweeter horn 


Delivers crisp and clean highs 
from 8000 to 25,000 Hz 


Treble, midrange L-pads 
Calibrated controls for precise 
adjustment of response to suit 


room acoustics 


Oiled walnut veneer . 
We make speaker positioning 
easy by including a cabinet with 
the look and feel of fine furniture 
— so the Mach One looks great 
anywnere! 


Removable grille 
The sturdy grille frame snaps on 
and off for easy access to the 
response controls. 


J stores and dealers 


nt just for your ears! 


dE ий 


Massive 
15" woofer 


The acoustic suspension, 
large-excursion cone has 
an effective radiating 
area of over 100 square 
inches—the equivalent of 
a huge air-pump — for 
bass you can feel all the 
way down to 20 Hz. The 
four-layer voice coil is 
wound on a brass form for 
heavy power handling 
capacity — over 100 watts 
peak program material. 


A great loudspeaker doesn't just please your ears. It reproduces deep bass 
with a power and punch your entire body feels ... it recreates the live 
ambience so accurately that when you close your eyes, you're “on location" in 
that auditorium, concert hall or night spot. . . апа it delivers top performance 
with both moderate and high-powered amplifiers. If you think we're talking 
about a $400 speaker, you havent experienced the Mach One. For just 
$219.95 each*, you get incredible "live theatre" sound from a name you can 
depend on: Realistic. Backed by 56 years in audio design, manufacture, 
sales and service. So bring in your favorite record for a Mach One audition, 
and discover the feel of music. 


SOLD ONLY WHERE YOU SEE THIS SIGN: 


| These two credit cards honored (R) 
eee ey at most Radio Shack stores 
LE UT | 
imd Pree may vary at individual a [e| : ae 


А DIVISION OF TANDY CORPORATION « FORT WORTH, TEXAS 76102 
OVER 6000 LOCATIONS IN NINE COUNTRIES 


Hydraulic 


windmills 


smooth the 
changing winds 
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Three-blade, fixed-pitch rotor in York- 
shire drives four hydraulic pumps lo- 
cated at top of 45-foot tower (left). At 
right, designer points to stack of ‘con- 


Four hydraulic pumps are continuously 
driven at same speed by Yorkshire mill, 
and hydraulic connections are in parallel 
(top of drawing at right). А speed-sens- 
ing regulator operates valves that add 
pumps in a cumulative sequence as wind 
increases, boosting fluid delivery. Out- 
put is fed into bottom of hydraulic cylin- 
der, raising piston with suspended 
weight. Pressure from charged cylinder, 
held at a constant 2500 psi, drives one 
or both hydraulic motors, each coupled 
to a generator. Arm on piston rod trips 
a series of limit switches according to 
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crete blocks suspended from piston in 
hydraulic cylinder. Pressurized fluid from 
cylinder powers hydraulic motors that 
drive electric generators. 


height. (Vertical travel is four feet.) 
Switches operate valves in high-pressure 
lines to the two motors, and cut them 
and their generators in as fluid volume 
in cylinder expands. In position shown, 
with a 10- to 20-mph wind, switch 3 has 
opened both valves so both motor-gen- 
erators are running. When wind reaches 
20 mph, pumps feed more oil to the 
cylinder than motors can absorb. Then 
arm rises to trip switch 4, opening bleed- 
Off valve, which returns surplus oil to 
header tank. Above 35 mph an anemome- 
ter applies brakes to stop rotor. 


Two British-designed wind 
turbines use hydraulics to 
produce heat and electricity 


By DAVID SCOTT 


LONDON, ENGLAND 
One drawback of wind power is its 
capricious nature. The changing 
winds demand costly automatic 
control systems to guarantee elec- 
trical generation at the rock-steady 
voltage and frequency needed for a 
TV set or motor-driven appliance, 
such as a turntable or washing ma- 
chine. 
Two British Don Quixotes are 
tilting independently at this prob- 
Continued 
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. Like the feeling you get every time | Consistently smooth. Sip after sip. 
' you share the sounds and the smells of T Year after year. Money just can t buy 
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6 separate brakes, shock absorbers even for the engine, 
Awax job your eyes may never see: 
inside the insides of the Mercedes-Benz 450SEL. 


Г the eyes of a Mercedes-Benz 
engineer, the examples of skill and 


care normally hidden from sight deep 


within the car are what most strongly 
stamp a 450 SEL as a 450SEL and 
make it unique. 

Herewith, that deep-down 


450SEL story — an engineersS-eye view. 


6,000 invisible welds 


Observe that beneath its high-gloss 
enamel, the 450 SEL bodv is a semi- 
monocoque or “unitized” structure— 
a steel hull in effect, studded with no 
fewer than 6,000 electric welds. 

Between the time it first enters 
and finally leaves the paint shop, this 
body acquires 77 pounds’ worth of 
protective coatings applied in 9 steps. 
Anti-corrosion wax is even sprayed 
into hollow recesses like the insides 
of the rocker panels before thev are 
permanently sealed. 

Almost 5 feet of hiproom 
The 450 SEL body shell is the largest 
Mercedes-Benz builds in volume 
production and the word for its inte- 
rior space is ample. Yet this so-called 
"big" Mercedes is contained within an 
overall length of less than 18 feet- and 
at 73.6 inches of width is actually 
slimmer than a Nash Rambler compact 
of 28 vears ago. 

Linked to its own separate axle, 
each rear wheel of the 450SEL is freed 
to act on its own. Result: the left wheel 
can hit a bump or a dip without affect- 
ing the right, and vice versa. Each 
shock absorber has an upper 
chamber filled with oil and a lower 
chamber filled with pressurized zzi- 
trogen gas as a cushion against vibra- 
tion. 

Excessive vibration is good for 
neither a car nor its occupants. The 
engines rubber-insulated mounts are 
augmented by two special hydraulic 
shock absorbers nestled on either 
Жат sien roof (boten evaidlahle et extra cos 
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side of the 450 SELS 4.5-liter V-8. 

Examine the steering system and 
vou will find vet another shock ab- 
sorber, expressly meant to soak up 
thumps and bumps before they reach 
vour hands on the wheel. 

A black box that isn't there 
The engineers eliminated pushrod- 
actuated valves and their adjustment 
(as well as their clatter) from the 
450 SEL engine bv giving it overhead 
camshafts instead. Fuel injection is 
standard- but note: Mercedes-Benz 
began using fuel injection so long ago 
(in 1954) that the 450 SEL has passed 
bevond the computerized "little black 
box concept to а CIS, or Continuous 
Injection Svsrem, of simplified 
mechanical design. 

2 agile tons 
If vou could peek inside the 450 SELS 
3-speed automatic transmission you 
would find that all shafts and gears in 
the mechanism are mounted on 
roller or ball bearings. 

This two-ton automobile is ma- 
neuvered via a power-assisted steer- 
ing system based on the recircu- 
lating-ball principle. You can ease 
from lock to lock in a mere 2.7 turns. 

Count all the brakes 


It is an intriguing fact that the 450 SEL 
is fitted with six separate brakes, of 
two different types: 

O Four disc brakes, each 11 inches in 
diameter, provide the basic stopping 
force. The front discs are honey- 
combed with internal ventilation slots 
for more rapid heat dissipation. 

O Two drum brakes, one at each rear 
wheel, handle parking and emer- 
gencv braking needs. 

Velour, veneer, bituminous foil 
Soft velour carpeting lies underfoot 
in the 450SEL. Also underfoot but out 
of sight: felt, foam-backed rubber 
matting and even bituminous foil, dis- 


creet allies in the engineers quiet war 
against engine and road noise. 

The built-in AM/FM stereo cas- 
sette unit has four wide-range speak- 
ers. Vacuum power instantly locks or 
unlocks all four doors, the trunk and 
the fuel filler port with the twist of a 
key. The built-in automatic cruise con- 
trol device is a machine with a mem- 
ory, able to return the car to a preset 
speed after you have speeded up or 
slowed down. | 

You can specify either leather up- 
holstery or plush velour at no extra 
cost. You should know that inside the 
seats are five separate lavers of pad- 
ding and lining, laid overtop a net- 
work of steel springs. 

Those rich fillets of trim that look 
like walnut veneerare walnut veneer. 
That dashboard clock is not a clock- it 
is a quartz-crystal chronometer. 

Final revelation: The 60-page 
Mercedes-Benz brochure covers 
safety features built into the 450 SEL 
and other models. This makes fasci- 
nating reading before you buy the car, 
and comforting reading afterward. 


Engineered like no other car 
in the world 


People give many reasons for choos- 
ing a Mercedes-Benz. But the com- 
panys aim in designing and construct- 
ing them is doggedly single-minded. 
It is to build sate, comfortable, practi- 
cal cars with as few imperfections as 
possible. 

This philosophy puts engineering 
ahead of petty economies and pre- 
cludes the pea-pod mass production 
of inexpensive cars. It allows little 
room for compromise, none for 
shortcuts; just the pursuit of engineer- 
ing excellence. 

A Mercedes-Benz is 
engineered like no 
other car in the world. 


Hydraulic windmills 


[Continued] 


lem and have come up with sepa- 
rate solutions, both using hydrau- 
lic means. One obtains a fly wheel ef- 
fect to stabilize electric output. The 
other generates heat directly by hy- 
draulic friction, sidestepping elec- 
tricity entirely. 

On a bleak hilltop near Borough- 
bridge, Yorkshire, I saw the first of 
these offbeat windmills. The 60- 
foot-diameter rotor with three 
fixed-pitch blades looks unusual 
itself, but the guts of the machine 
inside its 45-foot tower are unique. 
Through an opening in the corru- 
gated iron paneling, I stared in 
amazement at a mighty pyramid of 
concrete paving blocks. 


Constant electrical output 
“That’s our ‘energy integrator,’ " 
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Wesco windmill's rotor is hoisted into 
place near Efford, Hampshire (above). 
Smaller version of downwind rig was on 
view at London exhibition (left). Short 
aerofoil “cuffs” near hub make the wind- 
mill self-starting. 


said Sir Henry Lawson-Tancred, 
designer of the mill. “It’s a short- 
term energy store that smooths the 
wind’s vagaries. 

“The blocks are a 15-ton ballast 
weight suspended from the piston 
in an upright hydraulic cylinder 
centered in the stack," he told me. 
“The windwheel drives a bank of 
pumps feeding into the base of the 
cylinder, raising the piston and the 
weight. Fluid is then pressurized at 
2500 psi, and that powers a pair of 
hydraulic motors driving electric 
generators." 

I wondered: Why such a hefty 
device instead of the usual hy- 
draulic accumulator using oil to 
compress a gas charge through a 
flexible membrane? “Here you get 
near-constant pressure—and there- 
fore motor speed—regardless of 
fluid level,” Sir Henry explained. 
“Also it’s cheaper. And the weight 
helps anchor the tower in high 
winds." 

The drawing shows a typical 
one-home installation with a five- 
kilowatt AC generator that delivers 
240 volts at 50 Hertz (the British 
standard) for appliances and light- 
ing. А second generator puts out 25 
kilowatts for space heating and hot 
water, for which steady voltage and 
frequency are not critical. 

Sir Henry's four-pump arrange- 


ment makes it possible to have 
fixed-pitch rotor blades, which 
greatly simplifies the design and 
cuts the cost. “That’s because the 
load increases automatically with 
wind speed," he said. “That 
matches the revs to the wind, and 
also holds them to a safe level 
without having to feather the 
blades progressively.” 

The wheel runs at 60 rpm with a 
20-mph wind. To prevent over- 
revving in high winds, the blades 
have centrifugally operated drag 
flaps that start opening at around 
26 mph. At 35 mph, friction brakes 
stop the rotor. 


Wind to heat 


Geoffrey Pontin’s Wind Energy 
Supply Co. at Peacehaven, Sussex, 
has developed a thermal windmill 
that uses a rotor-driven pump to 
convert wind energy directly to 
heat. The heat results from the 
friction of oil flowing through a 
closed loop of pipe under pressure. 
Such a one-step arrangement gives 
very high efficiencies because the 
additional thermal loss of intermedi- 
ate electrical equipment is eliminat- 
ed. 

The first working prototype is 
installed at a British government 
experimental agricultural station 
near Efford, Hampshire. A 60-foot 
two-blade rotor on a 42-foot tower 
heats a half-acre greenhouse. 

The unusual rotor has variable- 
pitch blades. Up to 30 mph, the 
blade angle is fixed and the revs 
are roughly proportional to wind 
speed. Above this point, the blades 
feather and the revs increase only 
slightly. This change is automatic, 
via an ingenious centrifugal gover- 
nor. The blades are joined to the 
hub by a spring coupling with inte- 
gral weights in a system that Pon- 
tin calls “torsional flexure.” At 
high wind speeds the blades twist 
against the springs for automatic 
pitch change, eliminating the need 
for complicated mechanics or ex- 
pensive controls. 

In basic form the Wesco rig has a 
pump on top of the tower that 
circulates hydraulic fluid through a 
closed loop to an oil-to-water heat 
exchanger near the building. Flow 
to the exchanger is restricted by a 
throttle valve on the input side, 
creating a steady pressure build-up 
to 2000 psi. The high friction heats 
the hydraulic fluid to around 90 
degrees C in a finned coil immersed 


| Continued on page 192 | 
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Who's the best man to see about 
insurance? 

At Allstate, the agent can only sell the 
insurance of the company he represents. 

At State Farm, the agent has the same 
limitation. 

But The Insurance Store agent is dif- 
ferent —he's not working for any one 
insurance company. 

Instead, as an independent agent, 
he represents many leading 
companies — including Continental 
Insurance. | 

So he can help you shop for ў 
the specific company that offers N pi 
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Company man. 


you the best coverage. And the best serv- 
ice. At a reasonable price. 

Maybe that's why so many people 
across the country do business at The 
Insurance Store. 

To find the nearest Store, check the 
Yellow Pages for an agent listed under 
Continental Insurance. 

Because he works for you.He's 
not just another company man. 


The Insurance Store 


featuring 


if ‚> Continental Insurance. 


- From Subsidiaries of The Continental Corporation 


Companies man. 
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place to work. 


A chance to see some of the world. 

A chance to challenge your ability. like it's 
never been challenged before. A chance 
to work hard. To learn new job skills. 

To make new friends. To earn a good 
salary. А chance to be successful in a job 
you'll be proud to work at. A chance to 
take on responsibility. And maybe lead 
others. 

Now compare that to some dull 
9 to 5 job. 

Army. Navy. Air Force. Marines. 
There isn't a job that can do more for 
you. Or a job that asks more of you. 

For more information about service 
opportunities, fill out the postcard 
and mail it in. 


= Do it for yourself. Do it for your country. 


NEW DEAS FROM THE INVENTORS 


ILLUSTRATIONS BY RAY PIOCH 
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Solar concentrator keeps focused lenses clean 


Arranged concentrically around the boil- 
er of a generator, the spherically cor- 
rected lenses of this solar concentrator 
would focus solar rays on the boiler at 
the center of the sphere regardless of 
the sun's position in the sky. Thus the 


A 
E 

x 
з 


* x 
i i 
DE 


Мэ ГА "= 


à 


t 


Hinge eliminates door casing 

One face of the offset leaf of this lum- 
ber- and labor-saving hinge would at- 
tach directly to a stud instead of a cost- 
ly jamb or casing, allowing it to be in- 
stalled and aligned more quickly. The 
set-back portion could then simply be 
covered with plasterboard or drywall. 
The other leaf of the hinge would attach 
to the door in the conventional way. 


boiler collects energy throughout the 
daylight hours. As a further aid to effi- 
cient solar collection, the lenses would 
be kept bright by rail-rotated conduits 
that would spray their surfaces at night 
with cleansing water and warm air. 


Air jacket protects cyclist 

A pressurized-gas system like that used 
in auto airbags would be built into this 
motorcyclist's jacket and triggered (as 
in a car) by sudden and extreme decel- 
eration. Connected to a gas source on 
the cycle, the garment would inflate un- 
der circumstances that might throw a 
cyclist, then retain its gas volume even 
if disconnected from the source. 
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Nozzle evacuates freezer bags 
Vacuum packing, says this inventor, 
helps to protect and preserve the flavor 
of frozen foods. To simplify evacuation 
of air from food packs, he'd fit an air- 
tight collar around the gathered neck of 
a storage bag, then snap on a stoppered 
rubber tube. The trapped air inside the 
package could be evacuated by simple 
sucking. Then the package would be 
sealed and placed in the freezer. 


e 


Brush guard follows trim line 

With this bent-metal edge guard snapped 
onto the side of a paintbrush, you could 
run the brush quickly and accurately 
down a door frame or meeting wall with 
little risk of lapping the new color onto 
the old. The edge-following shield por- 
tion would pivot outward under thumb 
pressure so you could keep it clean 
when dipping and scraping the brush. 


The following patents have been issued on these inventions: Solar con- 
centrator—No. 3,934,573 to A. О. Dandini, Reno, Nev; Jambless 
hinge—No. 3,969,846 to D. Scott, Akron, Ohio; Cyclist's airbag—No. 
3,930,567 to A. J. Osuchowski, Detroit, and R. S. Lulenski, Warren, 
Mich.; Evacuator—No. 4,018,253 to S. |. Kaufman, Cote St. Luc, Que., 
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Can.; Paint edger—No. 3,930,278 to R. A. Nasca, Painesville, Ohio. 

Copies of patents may be ordered, by number, from the Commis- 
sioner of Patents and Trademarks, Washington, D.C. 20231, at 50 cents 
each. To write to an inventor, if address above is insufficient, address 
him by name and patent number in care of the Commissioner. 
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{fe New Chevrolet. 


ZEE i the things you want in a wagon. 
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MORE MILEAGE: Compared to CONVENIENT DOOR-GATE. Opens ROOMY CARGO COMPARTMENT. PUSH-BUTTON SEAT CONVERSION. 


1976 full-size Chevrolet wagons. out like а door for people. Drops Takes loads up to 4 feet wide А lever releases the folding 
EPA estimates with the standard down like a gate for cargo. through a rear opening that's third seat back. A button high on 
305 V8 and auto. trans. Power Counterbalanced. Easy to wider at beltline, higher overall the side panel lets the second 
train not available in California. operate. than the 1976 model it replaced. seat fold forward. 
LOCKABLE STORAGE UNDER THE STORAGE IN THE SIDE. MORE MANAGEABLE IN CITY SEATS 8 WITH AVAILABLE THIRD 
FLOOR. 8.0 cubic feet on 2-seat Over 2 cubic feet. Handy TRAFFIC THAN THE MODEL IT SEAT. Built to take big families 
model. Less on 3-seat model storage trays hold things that REPLACED. Something to with plenty of room for heads 
(shown). usually clutter seats and floor. appreciate as you slip into tight hats, legs, and feet. 
parking spaces. 
1978 Chevrolet tace Classic Wagon with available Estate equipment. 
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“Your mileage may магу yidepending on how and where you drive, your ven condition and available equipment. 

(Chevrolet is equipped with GM-built engines produced by various divisions. See your dealer for details.) 


obvious the first time you test drive 
The New Chevrolet Wagon. 

And the best place to do that is at 
your local Chevrolet dealers Wagon 
Stop, your complete shopping center 
for wagons. “Based on R. L. Polk registrations 
for 1977 model year. 


Introduced a little more than a year 
ago, The New Chevrolet quickly 
became the best selling full-size 
wagon in America: 

You can see some of the reasons 
for its success on this page. 

The other reasons will become 


SEE WHAT'S NEW TODAY AT YOUR CHEVROLET WAGON STOP. T 


DETROIT REPCRT 


By JIM DUNNE 


Smaller luxury coupes 


The $10,0004- price of the Eldorado, 
Toronado, and Riviera luxury coupes 
won't go up much for '79, but the 
cars' sizes will go down. Like other 
GM lines that were shrunk in 1977 and 
1978, the cars will be lighter, more 
compact on the outside, and will use 
smaller, more economical engines. The 
styling will be simpler, and the cars 
will look more like the current A-body 
coupes—Grand Prix and Cutlass Su- 
preme—than their 1978 ancestors. The 
three will once again share the same 
basic body, and all will offer front- 
wheel drive (the Riviera did not have 
it in 78). The engines will be mounted 
in a fore-and-aft position, just as they 
are now. But engine size will be re- 
duced considerably. The Eldorado will 
have a 350-cu.-in. V8 (down from 425 
cu. in.), the Toronado will offer Olds’ 
260-cu.-in. V8 (instead of the current 
403-cu.-in. V8), and the Riviera will 
get a turbocharged Buick V6 as its 
base power plant (it now offers a 
standard 350-cu.-in. V8). 


Aluminum engines 


The need to cut car weight to attain 
maximum fuel economy will result in 
the return of aluminum engines. Detroit 
is already using aluminum engine parts 
such as manifolds, transmission cases, 
and hoods. GM will be the first to intro- 
duce aluminum cylinder heads on cer- 
tain engines, and Ford and Chrysler 
expect to follow suit. Eventually, 
aluminum engine blocks will be used 
as well. The first of these engines could 
be on the road in 1983, a target date 
for a number of changes at Ford, in- 
cluding the termination of its biggest 
V8 engines. Despite the problems en- 
countered with the Vega engine, alumi- 
num will work as an engine material: 
Witness the Porsche 928 V8 and the 
Mercedes five-liter V8, both all alumi- 
num. Aluminum's weight-saving advan- 
tages can't be overlooked. 


Mini-van holdup 


GM's neat mini-van has been post- 
poned. GM had planned to introduce 
the small van—which would eventual- 
ly replace the present Chevrolet and 
GMC vans—in late 1979. It would have 
had a front-drive system based on the 
power train of the 1979 GM compacts. 
But new federal fuel-economy standards 
are being prepared for small trucks 
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and vans, so plans are being delayed 
until the laws are set. Besides the 
mini-van, smaller full-size vans were 
in the offing. Now GM will wait to 
see whether it's best to bring out both 
mini and full-size vans or just one 
size. In any case, the big vans and 
their big engines that we have now will 
be obsolete by 1983. At that time the 
automakers will have to come up with 
new trucks that get 20-plus mpg rather 
than the sub-15 mpg of current vans. 


Dual-displacement delays 


Problems with poor fuel economy have 
slowed down Ford's plans to introduce 
its dual-displacement six-cylinder en- 
gine. Originally slated for vans early 
this year, the engines may not be in- 
stalled until late 1978—if at all. Of- 
ficially, Fotd claims that the delay was 
caused by “paperwork” or "emission 
certification,” but the real reason is that 
Ford is not getting the 15 percent fuel- 
economy increase that it hoped for. The 
engine is designed to run on three cyl- 
inders when cruising on the highway 
and to use all six when full power is 
needed, as in city driving. Ford has 
found that the engine has to work so 
hard to pull the big vans around that 
most of the time it's running on all six 
cylinders—so there is little benefit from 
the system. As a result, Ford is experi- 
menting with a V8 engine equipped with 


a dual-displacement system. The V8's 


increased power will allow it to run on 
half the cylinders more of the time, it is 
hoped. 


Beltless drivers 


A massive advertising drive under- 
written by the auto companies to per- 
suade drivers to buckle safety belts 
was poorly received and may add fuel 
to the pro-air-bag camp's fire. Last 
fall, drivers in southeastern Michigan 
were bombarded with radio spots, TV 
ads, and billboards asking them to 
buckle up because "somebody needs 
you." The result after three months: 
Belt use increased from 14.7 to 21 
percent. But that is far short of the 
100-percent protection promised for 
air bags when they become mandatory 
equipment on new cars. It also takes 
most of the steam out of the auto 
makers' claim that occupants can be 
persuaded to use the belts already in 
cars. If they won't buckle up, the only 
way to reduce traffic deaths may be 
passive restraints like the air bag—or 
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possibly the “automatic” seat belt/knee 
bar system used in the Rabbit. 


Diesels at Chrysler 


Chrysler is doing research and develop- 
ment on a diesel version of the 225- 
си.-їп. six-cylinder gas engine. Chrysler 
may also bring out diesel versions of its 
small V8's and the new four-cylinder 
engine now under development for the 
Horizon and Omni. The new four, 
scheduled to go into production in 
1980, will be 122 cu. in. (two liters). It 
was originally planned as a gasoline 
engine only, but the potential for gains 
in fuel economy makes a diesel version 
attractive, А decision as to whether 
the new four or the small V8's get 
dieselized first will be made before mid- 
year. Chrysler could end up buying a 
four-cylinder or V6 diesel from outside 
the company instead of building one it- 
self. The Rabbit diesel would just 
about bolt right in: It’s built on the 
same block as the Rabbit engine that 
Chrysler already uses in the Omni/ 
Horizon, 


Rotary resurgence 


Though GM suspended rotary-engine 
research last year, Toyota has become 
a believer in the rotary. Toyota is work- 
ing on a high-fuel-economy rotary, but 
further improvement must still be made. 
Right now the Toyota rotary delivers 
10 to 15 percent better fuel economy 
than Toyota's six-cylinder piston en- 
gine of the same power. But that is 
not good enough to compel Toyota to 
invest in the tooling needed to mass- 
produce the engine. A further 10-per- 
cent improvement is needed before 
Toyota will commit itself. The rotary 
is a Toyota design that uses the 
stratified-charge combustion process 
with both peripheral and side ports to 
place the intake charge in the best 
burning location in the combustion 
chamber. This is the key to the improve- 
ment in efficiency. The engine meets all 
the strict Japanese emission require- 
ments for 1978 by using an air pump, 
catalyst, and thermal reactor. 


Rabbit pickup 

Rabbits are not the only models VW 
plans for U.S. production. A mini-pick- 
up, similar in size to the Japanese 
trucks but different in other major 
areas, is a possibility for the U.S. as- 
sembly plant. !t will use the Rabbit 
front-drive system and will be one of 
two front-drive pickups available іп 
the small-truck market. (The Subaru 
Brat 4WD mini-pickup can be run in 
"2WD,"' which drives the front wheels.) 
The U.S.-built Rabbit sedans will be 
launched in this country first, and truck 
production will follow in 1979 or later. 
In the meantime, VW is looking at its 
other assembly plants around the world 
to see where truck production can be 
started. Late 1978 or 1979 is the 
soonest a truck built outside the U.S. 
could hit the American market. EE] 


People write to 


Have a question about motor oil? Lubricants? Engines? 


Oil Check. When is the proper time to 
check the engine oil level? Should the 
engine be cold, or is it better to check 
the oil after the engine's warmed up? 
D.H.S., Skippack, Pennsylvania 


The oil level should be checked after the 
engine has been shut down and has 
been allowed to stand for several min- 
utes. This is to allow any oil that is 
hanging up in the cylinder or valve 
areas to flow back in the crankcase to 
ensure a more accurate level check. 
Another good time to check the oil level 
is in the morning before initial start-up. 


# а ди 
Cadillac Question. І have а 1969 
Cadillac with 100,000 miles on the en- 
gine, and use Pennzoil SAE 30. The 
engine is now burning about one quart 
of oil every 1,000 miles. The spark 
plugs show that the oil is getting by the 
rings. Do you think that a shift to 
Pennzoil 20W-40 would appreciably 
reduce oil consumption? 

R.M.O., Bonita, CA 


With 100,000 miles on your Cadillac 


engine, oil consumption of one quart of 


SAE 30 every 1,000 miles is not exces- 
sive. There's no harm in changing to 
Pennzoil Multi-Vis 20W-40, but we 
doubt if it would reduce the consump- 
tion rate. Since it is probably due to 
normal ring and intake valve guide 
wear, a heavier grade of oil would not 
correct it. 


One's All You Need. The owner's 
manual for my 1974 Datsun B-210 does 
not list 20W-50 oil as an option. Can 
this be because 20W-50 oil was not 
readily available in 1974? Since I use 
Pennzoil 20W-50 in my 1976 Toyota 
pickup, I was wondering if it would 
also be satisfactory for my Datsun. 
J.E.P., San Bruno, California 
Datsun now shows 20W-50 oil as an op- 


tion for all of their engines which would 
be retroactive to the 1974 B-210 for 


temperatures above 20°F. Our records. 


show that the 20W-50 recommendation 
was first made in 1976, so you are prob- 
ably correct in assuming that Datsun 
didn't recommend 20W-50 in 1974 be- 
cause it was not readilv available. You 
should enjov good results using 
Pennzoil 20W-50 in your Datsun, as 
you have in your Toyota. 


Follow the Leader. The manufacturers 
of both my 2-cycle lawn mower and 
power chain saw recommend oil espe- 
cially designed for mixture with 
gasoline. Considering the higher price 
of this special oil I tried SAE 30 motor 
oil and mixed it with gasoline for use in 
both machines, and have obtained good 
results. Is there any real reason, there- 
fore, to use the oil specified by the 
manufacturers? 

C.ED., Falls Church, Virginia 


The general use of automotive engine 
oils in 2-cycle systems is not recom- 
mended. Automotive engine oils con- 
tain ash bearing materials which may 
contribute to plug fouling in 2-cycle 
systems. We recommend vou consider 
using Pennzoil 2-Cycle Oil 50:1 for 
your lawn mower and power chain saw. 
Other oils тау work satisfactorily for 
the time being, however, continued use 
of such products may have detrimental 


effects. 
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Short-Distance Runner. I have a 1972 
Cadillac which I use primarily for 
short-distance, city driving in the Los 
Angeles area. The car accumulates only 
4,000 to 5,000 miles per year. What oil 
and oil change intervals do you recom- 
mend for this type of driving? 

L.A., Los Angeles, California 
For your 1972 Cadillac engine, we 
would recommend Pennzoil Multi-Vis 
10W-40 for maximum service and en- 
gine protection. Even though tempera- 
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Ask the Pennzoil experts... 


tures do not get below freezing in your 
area, this multi-viscosity oil will still 
give fast oil flow to engine parts on cool 
mornings at start-up, and then provide 
the protection of SAE 40 during warmer 
weather. With only 4,000 to 5,000 miles 
of operation per year and short trip 
driving, you may get more moisture 
condensation and fuel dilution in the 
crankcase than a car operating at 
higher annual mileages. Therefore, we 
suggest oil drain intervals every three 
months, with oil filter changes every 
other drain. 


Long Cold Winter. Why does my car 
take so long to warm up? During the 
winter it took 15 to 30 minutes for the 
engine to get warm enough so that it 
wouldn't shake or stall. 

R.C.W., Memphis, Tennessee 


First, a well tuned engine helps insure 
faster warm-up and easier starts. You 
might have a mechanic check the 
following: 1) automatic choke 
mechanism-it should be closed when 
the engine is cold, open after operating 
temperature is reached; 2) proper car- 
buretor float setting; 3) proper car- 
buretor idle and mixture setting; 4) fuel 
lines, filter and carburetor should be 
free of dirt and water; 5) proper ther- 
mostat operation. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us afew things, too. Maybe 
you have discovered something inter- 
esting about motor oils or lubricants. Or 
you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Company, 
Research Department, P. O. Box 808, 
Oil City, Pennsylvania 16301. Note: 
sorry no pictures or material can be re- 
turned. Letters chosen for publication 
are subject to revision necessary for 
publication requirements. 


Quality Products For Over 85 Years 
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SCIENCE NEWSHSONT 


By ARTHUR FISHER 


New wind turbine on-line 


Another in this nation's series of giant 
windmills has begun  operating—but 
this time with a difference. By supply- 
ing electricity to the town of Clayton, 
N.M., it is the first federally sponsored 
wind generator actually to feed into a 
power system. 

The Clayton wind turbine was de- 
signed and built for the Department of 
Energy (DOE) under the aegis of 
NASA's Lewis Research Center in 
Cleveland, Ohio. Like previous NASA- 
ERDA collaborations, it hews to the two- 
bladed approach; its design is similar 
to that of the experimental 100-kW 
prototype built (and still operating) at 
Sandusky, Ohio [PS, March '76]. With 
its 125-foot rotor (from blade tip to 
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blade tip), the Clayton machine will 
generate 200 kW of electric power when 
the wind velocity is 19 mph or faster 30 
feet above ground level. That's enough 
power to provide for the needs of some 
60 homes. The small (3000 population) 
town in northeast New Mexico's ranch- 
ing and farming country will continue to 
rely for about 85 percent of its needs 
on power generated by the municipal 
utility from oil and natural gas. 

The huge wind turbine reacts auto- 
matically to changes in wind speed and 
direction. The rotor starts whirling 
when the wind speed exceeds eight 
mph, and stops when the wind tops 40 
mph, A constant rotor speed—essential 
for a stable electric output if complex 
and expensive regulatory devices are to 
be avoided—is maintained at 40 rpm by 


a mechanism that automatically 
changes the pitch of the blades as the 
wind waxes and wanes. The rotor turns 
a horizontal shaft that drives an 1800- 
rpm electrical generator through a high- 
speed gearbox. Result: 200 kW of 
stable, 60-сус!е AC power. 

A second 200-kW wind turbine will 
be installed on Culebra Island, Puerto 
Rico, in mid-year, and a third will loom 
over windy Block Island, R.l., later this 
year. A much larger, third-generation 
model will be built near Boone, N.C., 
late this year. Its rotor will span 200 
feet, and it will generate a hefty two 
MW, enough for some 500 homes. 


Hip simulator 


A machine built by mechanical engi- 
neers is helping researchers at Massa- 
chusetts Institute of Technology probe 
the causes of a widespread and crip- 
pling form of arthritis. In osteoarthritis 
of the hip, the hip joint simply wears 
out—often without apparent cause. 

With the hip simulator you see in the 
photo, the MIT researchers have 


learned that the pressure exerted by the 
thigh bone against the hip socket, rather 
than being fairly uniform as previously 
suspected, is quite irregularly distrib- 
uted, probably because of abnormalities 
in the geometry of the joint. 

The hip simulator is used to study 
actual hip sockets removed from human 
cadavers. The small metal ball you see 
is a Moore prosthesis, a device used 
to replace the top of the thigh bone in 
the surgical correction of some hip 
conditions. The MIT engineers built 14 
sensitive pressure gauges into the ball, 
and connected their outputs to a com- 
puter. The simulator moves the ball 
within a hip socket, mimicking a normal 
walking cycle that exerts pressures of 
three to five times body weight on the 
joint. The computer then produces 
“maps showing the distribution of 
pressures throughout the socket. Even- 
tually, the MIT researchers will implant 
such a prosthesis and a tiny FM trans- 
mitter in a patient who needs hip 
surgery. 


Taming the whirlwind 


For some years now, aircraft designers 
and safety experts have been trying to 
tame the whirlwinds that accompany 

Continued 


Discover the most refreshing low ‘tar. 
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ш 3 like КОРІ SUPER LIGHTS 
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KINGS LONGS 


America's 
most refreshing 
low tar cigarette. 


mg. tar in both sizes. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


9 mg. "tar", 0 .8 mg. nicotine av. per cigarette, by FTC method. 
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These are the ones that proved 
Just how tough "plastic" coolers 
and jugs can be. How efficient in 
holding the cold. How good-look- 
ing. Yet when it comes to price, 
all that separates 'em from the 
herd is a buck or so. Maybe 
even less. 
So take a close look at a Coleman 
Poly-Lite, like our 12-gallon 
model shown here. 
Start with the most basic point. 
All Coleman coolers and jugs are 
insulated with urethane, the best 
material available. 
And lots of it. 
So they hold 
the cold. 


ЕЕ = 


ү! 
| ГТ 
Р, ч =, + 
E 


= а r - 
Р “ + - ч : - Р 
naX Ó€— ee eee ےہ‎ e 1 
аг 1 


E” Coleman Poly-Lites: 
мей for feature, dollar for dollar... 
the best values under the sun. 


Next, think tough. That high- 
density polyethelene hide shrugs 
off all the rocks and hard places. 
Keeps its bright color in the sun. 
Wont rust or corrode, even in 
salt water. 

Youll also find special touches. 
Like handles that are smooth and 
round, won't pinch. They swing 


out for carrying, like on most 
coolers. But they also lift straight 
up for tight places, like a car 
trunk. 
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The snap latch is fumble proof, 
inside the lid where it can't 
break off. Close the lid firmly for 
traveling. Softly, and you get the 
"quick-seal" position so vou can 
open it easily with one hand. 


And something new available as 
an accessory: the Cool-a-tray. 
Fill it with water, freeze it — and 
it provides extra cooling 
power for meat, cheese, other 
perishables. 

Poly-Lite coolers and jugs. Sizes, 
styles, colors for anyone. And 
the price is right. 

Remember: Coleman equipment 


can come in handy in storms, 
blizzards and power losses too. 
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Science newsfront 


[Continued] 


giant  wide-bodied airliners. These 
strong rotary air currents, or trailing 
vortices, were first discovered when 
small planes, attempting to land too 
close in the wake of the giants’ own 
landings, were severely buffeted and 
sometimes dashed to the ground. The 
use of smoke trails proved the vortices' 
existence [PS, April '71]. 

Now tests at NASA's Dryden Flight 
Research Center at Edwards, Calif., 
have shown that various spoiler config- 
urations can help in breaking up the 
destructive turbulence. The two photos 
above illustrate some of the test 
results. At left, smoke trails from an L- 
1011 in regular landing configuration 
show how the vortices stream behind 
the plane. At right, six of the craft's 12 
spoilers are raised on landing. Now the 
smoke trails show the vortices inter- 
twining and diffusing much closer to 
the L-1011, thereby reducing their poten- 
tial for damage to following planes. 


Personal breathalyser 


Had one too many for safe driving? 
This electronic breath tester, developed 
at Sweden's Lund University, lets a 
driver know before he drives. The unit's 
calibration can be set to accord with 
local law governing permissible blood- 
alcohol levels, or with whatever you 
think is prudent. For example, you puff 
into the mouthpiece and a green "safe" 
light flashes if the level is below 0.04, 
an amber warning if it's from 0.04 to 
0.08, and a red danger signal for 
anything above 0.08. The tester has a 
solid-state sensor that changes in 
resistance on exposure to the gases 


present in an alcoholic breath. 115 output 
is converted into a variable DC voltage 
that actuates one of the three colored 
light-emitting diodes, depending оп 
alcohol intake. 


Noted without comment 


The American Chemical Society reports 
that its Chemical Abstracts Service has 
recorded the four millionth unique 
chemical substance in the file of its 
computer-based chemical registry sys- 
tem. That is the total number of 
different chemicals described in the 
world’s scientific literature since Jan- 
uary, 1965. Gs) 
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the side for packing. 

The insulation is ‘urethane, 
the best going. So go with the 
“cool traveler.’ 


Coleman 


^. Wichita, Kansas 


ADVENTURES IN ALTERNATE ENERGY By GERALD FOSTER 


| > S | TWENTYNINE PALMS, CALIF. 
A monthly sampling of projects PS readers have While uwiik6es nr the Southwest 


devised to conserve or replace fossil fuels probe the feasibility of “solar-pow- 


ered towers” with multimillion-dol- 
lar pilot projects [PS, Oct. '75], 


| Charles Curnutt has spent $250 for 
Charles Curnutt: materials to operate a tracking so- 


lar furnace that can generate the 


T — equivalent of 6200 watts—enough to 

| rac In supply the heating needs of a typi- 
| | | cal home. 

| A manufacturer of motorcycle 

SO С r U r nace shock absorbers, Curnutt recently 

| ч moved his plant to the desert in or- 


der to spend more time on solar 


projects. “In building this furnace,” 
Continued 
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Metal box (above) shades phototran- 
sistor as sun moves through sky, caus- 
ing mirror array to track sun. Box is 
circled in photo at left. Furnace pushes 
enough steady steam through outlet (be- 
low) to run 114-hp engine (not shown). 


c 


One hundred  mir- 
rors focus sunlight 
onto water-filled boil- 
er at top of array. 
Since heat is concen- 
trated on very small 
area, insulation re- 
quirements are not as 
crucial as for flat-plate 
solar collectors. 


Pyrheliometerresem- 
bles oversize light 
bulb (right). Device 
measures intensity of 
sun's rays in watts 
per second per square 
centimeter. Curnutt 
multiplied this figure 
by total area of mir- 
rors to find theoreti- 
cal power available. 
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PEAK PERFORMANCE. 


Honda portable 
generator 
scales Mt. Everest 
without skipping 
a beat. 


When you set out to climb a 
30,000-foot mountain, you can't take 
a lot of stuff with you. Food, clothing 
— and a few necessary tools to get 
the job done. 

One thing the American Bicen- 
tennial Everest Expedition had 
along was a Honda EM-400 portable 
generator. At the 18,000-foot base 
camp, the little Honda put out 
dependable power for charging 
batteries, running a soldering iron— 
even powering the radio to keep up 
vital.communications. 

The EM-400 puts out 400 watts 
(max. rating) of AC power; it'll power 


small tools and accessories around 
the home or campsite. It also puts 
out 12 volts of DC power, so it will 
charge your car battery as well. 

It's simple to use; the quiet Honda 
engine is a four-stroke design so 
you never have to pre-mix fuel. And 
at a mere 39 pounds, it's easy to 
store and move. 

Check out the Honda EM-400 at 
your Honda generator dealer today. 
It's a nice companion to have, 
whether youre climbing a mountain 
or just getting the odd jobs done 
at home. 


HONDA 
GENERATORS 


For optimum performance and sofety we recommend that 
you read the owner's manual before operating the unit. 
For the Honda dealer nearest you, coll collect (213) 381- 
2201. Honda also makes a line of tillers, outboard engines, 
general purpose engines and water pumps. 

(01978 American Honda Motor Co., Inc. 


Tracking solar furnace 


[Continued] 


he says, "I started with the premise 
that it had to be inexpensive and 
that it could be built by anyone 
with access to welding equipment 
and hand tools." 

One hundred 12-by-12-inch mir- 
rors (50¢ each) are focused on the 
base of a steel boiler mounted 12 
feet away on a boom. The array of 
mirrors is attached to a 10-foot- 
square tubular frame that pivots on 
an angled stand. Spring-loaded mir- 
ror carriers welded onto steel stems 
grip the mirrors on two edges, al- 
lowing easy replacement in case 
of damage. Balanced with a corres- 
ponding weight of concrete blocks 
below the pivots, the frame 15 set 
equatorially by hand, but tracks 
automatically using a 79€ photo- 
transistor. 

When the frame is in a stationary 
position facing the sun, the photo- 
transistor is in the shadow of a 
metal cover (see drawing). As the 
sun moves, light causes the photo- 
transistor to energize the pcwer re- 


| lay of a 12-volt windshield-wiper 


motor. Operating through a rope 
drive, the mirrored frame rotates 
until the shadow again falls ecross 
the phototransistor, opening the 
circuit and stopping the motor. This 
happens about every three minutes. 

Curnutt chose a rope over a chain 
drive to reduce the chance of dam- 
age by a sudden gust of wind blow- 
ing against the sail of mirrors. A 
rope drive, which can slip, permits 
the frame to turn end-on, present- 
ing a much smaller surface to the 
wind. 

At the end of its rotational move- 
ment, the frame trips a light switch, 
reversing the motor and automati- 
cally presetting the mirrors east- 
ward for the next morning. 

Performance over the last year 
has been impressive enough to con- 
vince Curnutt to install the system 
in his home. He figured efficiency 
by calculating temperature differ- 
entials and using a pyrheliometer. 
When I visited the project, the out- 
put measured 6200 watts out of a 
possible 7660—an amazing efficiency 
rating of 81 percent. That figure 
would have been even higher if 
Curnutt had painted the bottom of 
the boiler black and insulated the 
water lines better. Curnutt calcu- 
lates that a furnace of only 50 
square feet (3000 watts) could pro- 
vide sufficient hot water for a typi- 
cal home. 

To ask a specific question, send 
a stamped return envelope to 
Charles Curnutt, 75992 Baseline, 
Twentynine Palms, Calif. 92277. 
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PART-TIME JOBS 
-WITH FULL-TIME PRIDE. 


Serving 16 hours a month, and two full weeks a year in the Army Reserve can earn you a 
good extra income. 
It can earn you an extra good feeling, too. Pride. Because, as an Army Reservist, you'll be 
„Working to better your country and community, as well as yourself. 
And we have hundreds of jobs to choose from, in many fields. Qualify, and you can learn 
- medical technology, surveying, or automotive mechanics, just to name a few. 
You'll have to spend some months of full-time duty away from home. First, eight weeks 
^ at basic training. Then, an average of two to four months at an Army school to learn your skill. 
+ But you'll find it's time well spent. Because, when you come home, you'll have not only a 
„ part-time job with full-time pride, but a skill you can use in civilian life, too. For more 
information, send the attached postcard or call 800-431-1234 toll free. In NY call 800-243-6370. 


- THE ARMY RESERVE. PART OF WHAT YOU EARN IS PRIDE. 
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BOATING BEAT - 


By BOB BLACK 


Show bonanza 


As | prowled the recesses of this year's 
midwinter marina at the New York 
Coliseum, where the National Boat 
Show is staged, | found new boats of 
all types, plus new engines and elec- 
tronics. Some of this year's finds: 

è Another new little sailboat from 
Boston Whaler. The 15-foot Harpoon 
(called the 4.6, its length in meters) 
has a beam of 6'6" and carries 130 sq. 
ft. of sail. It looks fast and strong. 

© Glastron has produced а high- 
performance bass-boat/ski hull that it 
says is unusually stable and has good 
rough-water handling characteristics. 
The bass-boat model (photo at bottom) 
is laid out for all the fishing extras 
aboard. A Fish & Ski model is outfitted 
for performance skiing апа family 
cruising. Length is just under 18 feet, 
and the transom's a wide 90 inches. 
Both models have dual-cable steering 
with a rubber sport wheel, 25-gallon 
fuel tank, recirculating livewells, out- 
side hand and side rails, ice chest in 
floor, and carpeting throughout—all 
standard. Power range is from 115 to 
175 hp. 

e Cruisers, Mirro Marine Division, 
has come up with a 22-foot Barnegat 
that’s available in three models: off- 
shore cruiser, camper, and fishing util- 
ity. The company, long active in the 
trailerable midsize field, now also has 
its first wide-body cabin cruiser, the 
VillaVee 288, which has а 28'8” 
centerline and 19'8” beam. It may be 
tight sleeping the six people the com- 
pany says it will handle, but the boat 
certainly looks  well-thought-through. 
Jim Wynne designs the hulls for Cruis- 
ers—all deep-V jobs. 

e Chris-Craft has a new 24-foot 
Lancer Transdrive Express and a new 
38-footer, the Corinthian long-range 
family cruiser. The Corinthian is said 
to be capable of planing or sustaining 
cruising at nine to 315 knots. Jim 
McQueen, Chris-Craft president, says 
it "brings a totally new concept to the 
trawler principle—it offers houseboat 
space with long-range potential, en- 
closed in cruiser lines far more attrac- 
tive than the traditional trawler.” 

e Uniflite showed a new 38-foot 
convertible sedan as well as a new 26- 
foot family sedan. Both carry the label 
of Underwriters’ Laboratories (UL) 
that attests to their fire-retardant con- 
struction and hull strength.  Uniflites 
are the only powerboats to carry both 
of these UL approvals. 

€ Bayliner Marine had the largest 
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exhibit—19 boats, of which eight are 
new: six new powerboats from 15 to 
27 feet; two new sailboats, one an 18-, 
the other a 29-footer. The Seattle, 
Wash., company, with sales in the $60 
million range, is now one of the two or 
three largest boat-building firms in the 
world. 


A folding dinghy 


The Voila is not brand-new on the 
scene, but we've not reported on this 
novelty earlier. Jean Lacombe, a veter- 
an sailor who has soloed the Atlantic 
five times in boats of under 23 feet, 
designed this folding dinghy (above), 
which could fit under a berth. The hull 
folds to a 38-lb. package, 6'3" by 19" 
by 2". The transoms and thwarts make 


p Я — 


a smaller flat package, and you can 
assemble it all in about five minutes. 

It is not an oddity, but designed to 
carry three people. It’s made of vwar- 
nished, five-ply, first-grade mahogany 
marine plywood. The folding seams are 
made of several layers of specially 
bonded high-grade nylon-neoprene 
cloth. All hardware is brass, bronze, or 
stainless steel. It'll even take a two-hp 
outboard. Price is $550. Lacombe Ma- 
rine, Ltd., is at 695 Washington St., 
New York, N.Y. 10014. 


V6's and diesels 


Johnson Outboards has come up with 
a 150-hp V6—and V6 engines are the 
big news in outboards this year. The 
sea Horse 150, which is similar to 
Johnson's 175-hp, was designed to 
power the growing number of boats— 
including many bass boats—rated for 
150 hp. Evinrude is also introducing a 
150-hp rated at 5000 rpm. 

And speaking of engines, Bill Wine- 
master, vice-president of Perkins En- 
gines, forecasts a 20 percent jump in 
sales for marine diesels this year. He 
attributes this to the increase in diesel 
cars, "People are reading everywhere 
about diesel dependability and fuel 
economy, and we believe all of this 
attention is bound to make even more 
people want the advantages of diesel 
power in pleasure cruisers, sailboats, 
and workboats.”’ 


And some accessories 


€ Narco Marine has an ERIRB—an 
emergency  position-indicating radio 
beacon that alerts and signals aircraft 
for fast location of boats adrift or in 
danger of sinking. It automatically 
signals the boat's precise location, 
speeding up the rescue process. No 
search is necessary, because Coast 
Guard rescue craft fly directly to the 
beacon. 

€ Kenyon Marine has introduced a 
new digital speedometer, the KS 300D, 
incorporating a пем generation of 
liquid crystal display (LCD) that re- 
quires only microwatt power. 

Ф Ray Jefferson has a new water- 
proof, advanced-design fish flasher, 
the Bumblebee 70, that is unaffected 
by morning dew and moisture and will 
float if dropped over the side. It's good 
to 7O feet. 

Ф Pearce-Simpson has the Bimini RT 
—a fully transistorized 12-plus-two-chan- 
nel radio telephone pretuned to six chan- 
nels and both weather frequencies. 
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Impress friends and influence people. 
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 Seagraw's VO. 
Bottled in Canada. Preferred throughout the world. 


CANADIAN WHISKY. A BLEND OF CANADA'S FINEST WHISKIES. 6 YEARS OLD. 86.8 PROOF. SEAGRAM DISTILLERS CO., .Y.C. 


PS car test 


& driving report 


luxury Coupes 


—posn,miasize cars with flair 


PS ratings—test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars, 
and that other seemingly identical 
cars may vary in performance. Also, 
weather conditions (noted in our spec 
table) vary from test period to test 
period. An excellent rating is 5 
points; very good, 4; good, 3; fair, 2; 
poor, 1; very poor, O. 


Fuel economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entry/exit ease 
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ANANHSUARHOW Regal 


BNBWHAWWAW— Thunderbird 


ANBWAWHNAN Diplomat 


By JIM DUNNE and 
RICH CEPPOS 


With wasteful automobiles on the 
way out, even personal-luxury 
coupes like the Grand Prix and 
Thunderbird have shrunk in the 
past two years. Do small versions 
still offer the styling, plushness, 
quietness, soft boulevard ride, and 
good performance that in the past 
have put them a cut above ordinary 
family sedans? 

To get the answers we tested rep- 
resentative models from each of the 
manufacturers: the Pontiac Grand 
Prix SJ, Buick Regal Sports 

Continued 


Clockwise from left front, PS test cars are the Dodge Diplomat, Pontiac Grand Prix, Ford Thunderbird, and Buick Regal. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Winston Lights. M 


Ро car lest & driving report 


Thunderbird exits PS acci- 
dent-avoidance lane-change 
course with high degree of 
body roll. Its heavy weight and 
soft springs make it the poorest 
in handling but the softest in 
ride. Vague-feeling Diplomat 
equaled the more precise Regal 
in this maneuver; Grand Prix 
was best. The test course con- 
sists of two lanes, blocked 120 
feet apart. The driver must 
swerve left and then right at 
about 60-70 mph to avoid the 
“obstacle” in his path. 


Coupe, Ford Thunderbird ‘Town 
Landau, and Dodge Diplomat Me- 
dallion. There are many other cars 
in this class, far more than we have 
time to test. But much of what we 
say about one division's cars will 
hold for the rest, as all of them are 
based on only a few different chas- 
sis. For instance, the Regal, Grand 
Prix, Chevrolet Monte Carlo, and 
Olds Cutlass Supreme all share the 
same basic GM intermediate chas- 
sis, but use different sheet metal. 
The Diplomat and the Chrysler 
LeBaron are almost identical twins, 
and the T-Bird and Cougar share 
major components. 

In general, all of the new cars 
are smaller on the outside and 
bigger on the inside than their 
predecessors. They use up less raw 
materials in construction and less 
fuel on the highway. One result of 
their reduced weight is that most 
of them handle better than the 
older models, but they can't match 
the ride and quietness of those 
models. 


Grand Prix 


The new Grand Prix is 625 
pounds lighter, five inches nar- 


34 | POPULAR SCIENCE 


rower, 16 inches shorter, and its 
wheelbase is eight inches shorter 
than the old model. Yet it has al- 
most three inches more rear leg 
room and almost two inches more 
rear hip room. It's the first Grand 
Prix in which all four passengers 
are comfortable. 

The interior is still luxurious. 
Our test car had the optional leath- 
er seats, center console, and full in- 
strumentation. The interior is also 
much more airy than in years past, 
a result of full-size rear-quarter 
windows that replace the older 
model's small opera windows. 

The new GP is no quieter than 
a standard family sedan. Consider- 
ing that none of the test cars is 
as quiet as older models but have 
$7700-$9100 price tags, we think 
they should be much quieter. 

Also changed from past models 
15 the Grand Prix’s ride and 
handling. Like all the new GM in- 
termediates, it rides firmer than be- 
fore and its suspension is superior 
over rough roads. The ponderous 
feel and slow-motion steering of the 
old Grand Prix have been replaced 
by surprisingly quick response and 
nimbleness. 

With less weight to haul around, 
the 301-cu.-in. V8 gives good per- 
formance, but its mileage doesn’t 
live up to expectations. The older 
model, with the 301 V8 (and two- 
barrel carburetor), got 19 mpg 
combined city/highway driving, but 
the new car can only manage an 
uninspiring 20 mpg. 

The GP also has a few small but 
annoying problems. The seat belts 
are hard to pull out and don’t re- 
tract. Considerable wind noise 
comes in from around the door seals. 
At night, the instruments’ brushed- 


EPA fuel mileage (mpg) 
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chrome faces glare and reflect in 
the windshield, and the radio's sta- 
tion indicator is nearly impossible 
to read. 


Regal 


The Turbo Regal is one of the 
most important new cars to come 
out of Detroit in some time. The 
reason: its turbocharged V6 engine 
[PS, Sept. ’77], which works so well 
you don't even notice it. 

Around town the Turbo V6 feels 
a bit lazy, just like the normally 
aspirated 231 in the Regal. Even 
initial full-throttle acceleration is 
not much better than the regular 
V6. But at about 20-25 mph the 
turbocharger smoothly begins to 
take effect, and the Regal surges 
ahead impressively. In highway 
passing maneuvers the Turbo ga- 
thers itself up for a second while 
the turbocharger builds boost and 
then moves out with a swell of pow- 
er. Despite the slow initial accel- 
eration, the Turbo outhustles the 
Grand Prix to 60 mph by a full 
second—no small feat. Its only 
problem: detonation. But Buick 
says that its electronic detonation 
sensor protects the engine from any 
damage, and the noise we heard 
wasn't enough to be harmful. The 
Regal's 20 mpg combined city/ 
highway gas mileage is no better 
than Buick's 305 V8. But if the per- 
formance of the Turbo were re- 
duced to equal that of the 305 V8, 
it would get better mileage, Buick 
engineers tell us. 

Most of our comments about the 
GP's packaging apply to the new 
Regal as well. Its interior is not 
as plush and feels smaller, due to 
the smaller rear quarter windows, 
but its dimensions are virtually the 
same as the GP. It also shares with 
the GP the problems of noise and 
slight door-seal leakage. 

The Regal's ride is a bit firmer 
and better controlled than the GP's 
and its power steering is of the 

Continued 
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and there is the 4-wheel drive Jeep 
J-10 Pickup. If you think they're the 
same, youre in for an education. 
Jeep Pickup has 4-wheel drive 
that's built-in, not added on like 
an option —that's the only way we 
make them. Jeep Pickup is the 
only pickup to offer optional 
Quadra-Trac, Jeep's exclusive 
automatic 4-wheel drive, the sys- 
tem that's unsurpassed by the 
competition — to give you super 
traction. Jeep Pickup's load 
capacity is 2199 Ibs’ That's 
greater than Ford, Chevy or 
Dodge!! Jeep Pickup has a higher 
ground clearance than all its 


Greater 
load 
capacity 


— 


Long wheelbase 


More 
engine 
choices 


" B Jeep 


| Jeep wrote the book on 4-wheel drive | 


competitors so rocks won't stop 
you. Jeep Pickup does not have to 
recalibrate its springs like the com- 
petition to gain greater ground 
clearance, so you get a more sta- 
ble ride without that "on-stilts" 
look. Jeep Pickup has a long 


wheelbase їог a smoother ride on 


road or off. Jeep Pickup has a 
lower tailgate loading height 
for convenience and a short 
hood for better visibility. Jeep 
Pickup has more engine choices 
than the competition. You pick the 
size you need. Face the facts—the 
4-wheel drive Jeep Pickup has 
no competition! 
*Based on available specifications, 
June 1977 


Jeep Corporation is a subsidiary 
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high-effort variety, but its handling 
is no better. 

While no official figures are avail- 
able, Buick estimates that the tur- 
bo V6 will cost an extra $350. 
Taking the price premium and per- 
formance difference into considera- 
tion, the 305 V8 may be a better 
bargain—especially since its per- 
formance is more than adequate. 
Shoppers should check prices care- 
fully before choosing the turbo V6, 
since its advantages over the V8 are 
not decisive. 

Most importantly, however, the 
Turbo Regal reaffirms the feasibil- 
ity of turbocharging, a gas-saving 
technology that seems to be in 
store for a great many more cars 


Exhaust-driven turbocharger on Re- 
gal's 231 V6 (hidden at rear of engine) 


in the fuel-critical years ahead. 


Thunderbird 


The Thunderbird was all-new 
and smaller for '77, but it shows 
just how fast things are changing: 
Now it's the biggest in the class. 
It's 14 inches longer and over 900 
pounds heavier than the Regal or 
GP, but offers less usable interior 
room. In fact, rear leg room is not 
adequate for adults when the front 
seats are pushed full back. That's 
unforgiveable. 

The interior is sumptuous, how- 
ever. Our test car was done in 
brown brushed velour, and it was 
about as plush as any in this class. 
Unfortunately, the Bird is no 


ok 


boosts power only on demand. It out-ac- 
celerates bigger V8's, gives equal mpg. 


Grand Prix's interior is as posh as be- 
fore, with a roomier rear seat. Busy dash 
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includes full instrumentation. Regal's in- 
terior is not as luxurious. 
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quieter than the GM cars and 
noisier than past models. 

The T-Bird's hefty weight (4263 
pounds) takes its toll in mileage 
and performance; it trailed the 
other test cars in both areas. The 
weight, along with the soft springs, 
hurt handling too. 

The soft springs do provide a 
soft ride, however, right out of 
the old personal-luxury mold, On 
smooth highways the T-Bird glides 
along and insulates you from all 
manner of pavement imperfections. 
Over rough pavement it wallows 
and feels big and clumsy. 

Some problems we encountered 
with the T-Bird were а hard-to- 
twist ignition switch, a confusing 
cruise control, an annoying electric 
seat-belt lock that clunks every 
time the door is opened, a horn bar 
that is hard to use, and seat-belt re- 
tractors that block entry to the rear 
seat. 


Diplomat 


The coupe version of the Diplo- 
mat is new for "78. It is built on the 
Aspen four-door chassis and shares 
its roof with the Chrysler LeBaron. 
It doesn't replace any older or 
larger model, but offers a smaller 
alternative to the Cordoba and 
Charger. 

The Diplomat weighs about 400 
pounds more than the GM coupes 
but 500 pounds less than the F'ord. 
It has about as much interior room 
and rear leg room as the GM cars 
and more than the T-Bird. 

The Diplomat’s interior and 
dash layout—similar to but more 
luxurious than the Aspen—is about 
on a par with the GM cars. It was 
also the quietest of the four test 
cars, though still far from out- 
standing in this respect. 

Aside from styling differences 
and upgraded interior, the Diplo- 
mat's handling and ride are little 
improved over the Aspen; it's only 
average, tending toward a vague big- 
car feel. 

The 318 V8 just doesn't get the 
job done in the Diplomat, which is 
slower than the GM cars and only 
delivers 18 mpg combined. The 
brakes on our Diplomat were poor; 
severe stops made the tail end hop 
violently and slew sideways. 

Like the LeBaron [PS, Aug. 7T], 
the Diplomat's best feature is its 
price. It offers all the accoutre- 
ments of personal-luxury cars at a 
hefty price advantage ($1400 in 
this test) when fully equipped. Iis 

For specs and test results, turn page 
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7 much about fertilizers, either. 


I. and geraniums. The right 


f. | phosphorus they need to get 


® people make it complicated. 


® perennials and something 


ge ville, Ohio, we make one " 
ее fertilizer you can use on all your. s 


к. call it Grow Flowers. 
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„ые, 


У make ours to release its nitrogen 
slowly. Your flowers get a good 

» feeding to start off with, then a Ж 
0 Ф little more week after week. Ж 
7 This longer feeding iswhat & 
helps give you more blooms “3% 

on your plants and bright- 

{ ercolortoo. (You look better 
when you eat regularly. And 


Just about everything that grows in 
your yard is going to look better when it’s 
fed. And you don’t have to know much 
about your trees, shrubs and flowers 
to do it right. You don’t have to know 


We havea 


Kk. өс ri word for 


" | Г М so do your flowers.) 

E wel -fed flowers % baai As you can see from the ` | 

MN, h | d ? ada V. dim boxes below, we also have Zê 
| sh ruos an : ES some simple ways to take care Z7 


of your shrubs and trees, acid- 


с trees.Its"Grow^ +4) 


Take flowers like marigolds „| plants. The nutritional 
z^ ingredients in each of these 
>) are incorrect proportion to 
А, theiruse. (Flowersneed more - 

` оЁопе thing, trees more of 


fertilizer will give them the 
nitrogen, potassium and 


# you more blooms and another.) 
^, brighter color. Ordinary soil O +: They're all safe to use if 

Ê by itself just can’t соте u > you just do what it says on the 

$m with the nutrition to do this, a 799 package. Like every fertilizer we 

® It needs some help. make, each one has our special <% 
Here is where some r ~ slow-release formula for 4 


a balanced, prolonged feeding 2 
and slow even growth. k 
| We tested all these fertiliz- 4 
ersourselvessoweknow just £ 
what they can do. They will 
give you healthy looking 
plants and better growth and 
that's a promise. 


Е 


> [hey tell you you have to use one 
$^ thing for annuals, another for 


¥ else for roses. But that 
Pe just isn’t so. 
: Here at Scotts in Marys- 


A. 
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Ж flowers. And that includes _ | 
~~ seeds, seedlings and full- 47 { 
©» grown perennials. We simply “Ы. | 


antee right there on every box. 
It says, “If for any reason you 
are not satisfied with results 
after using this product, you are 
entitled to get your money 
back. Simply send us evi- 


You don't have to use this © 
fertilizer as often as some 


other brands. dence of purchase and we 
2. While most will mail you a 
€ fertilizers are refund check 
== made to release promptly.” 
. their nitrogen We made that 
right away, weê Жж жаша simple too. 
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PS car lest & ОПМГО report | Grand Prix, Regal, Thunderbird, and Diplomat— 
specs, dimensions, and test results 
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PONTIAC BUICK FORD DODGE 
| Grand Prix Regal Thunderbird Diplomat 
DIMENSIONS (inches) 
Wheelbase ................ 108.1 108.1 114.0 112.7 
Overall length .............. 201.2 199.6 215.5 204.1 
Overall height .............. 53.3 53.4 53.0 53.3 
Overall width .............. 72.8 72.2 78.5 73.5 
Tuck, ЕН I. loe 58.5/57.8 58.5/57.8 63.2/63.1 2 Dos. 5 
Ground clearance .......... 5.5 Б.Б 5.2 
Front head room ........... 37.6 37.9 37.3 37:5 
Front hip room ............ . 51.6 51.6 55.6 55.6 
Front leg room ............. 42.8 42.6 42.1 42.5 
Rear head room ............ 37.8 38.1 36.2 36.2 
Rear hip room ............. 54.5 54.5 57.2 52.8 
Rear leg room (min.) ........ 36.3 36.4 32.6 34.0 
Min. rear knee room ........ 2.1 1.9 —0.8 -0.5 
Couple distance ............ 32.2 31.7 30.5 32 
SPECIFICATIONS 
Engine type ............... . VB Turbocharged V6 V8 V8 
Displacement (cu. in./L) .. 2010: 0 231/3.8 351/5.7 318/5.2 
Compression ratio .......... 8.2 8.0: 1 B.3:1 8.5:1 
Carburetion ................ 4 ^ | 4 bbl. 2 bbl. 2 bbl. 
Net hp ( rpm ............. 150 (9 4000 165 @ 4000 143 @ 3200 140 @ 4000 
Net torque @ rpm .......... 240 @ 2000 _ 265 @ 2800 257 @ 1700 245 (@ 1600 
Transmission .............. 3-speed automatic Tegu automatic 3-speed automatic 3-speed automatic 
Axle ratio .................. 2.41:1 2.73:1 .50:1 2.94.1 
Tire makê ................. Uniroyal Uniroyal Firestone Goodyear 
Tire ype аа Steel-belted radial Steel-belted radial ^ Steel-belted radial Polyglas II radial 
join .................. P205/70 R-14 P205/70 R-14 HR 78-15 FR 8.15 
| — = Steering ......... MUERE ca Power (recirc. ball) Power (TRIIR, bal! Power (recirc. ball) Power (recirc. ball) 
جڪ‎ ла M MIR ao ia AY VE d Ad 21.9:1 18.7:1 
—ÓM urns, lock to lock ........ i 3. 3 3.99 3.5 
Bes m LL Turn diameter (ft) ......... 38 38 43.1 40.7 
Front suspension ..... YE Independent SLA Independent; A- Independent with Independent lat- 
type with сое, ылан si ball ball joints, drag eral, nonparallel 
DIPLOMAT Springs, stabilizer joints, coil springs, — struts, coil springs, control arms with 
Кы HHHH bar stabilizer bar stabilizer bar transverse torsion 
HH | "— Р bars, stabilizer bar 
BEN -——— | Rear suspension ........... 4-link pivoted con- — 4-link, coil springs, — 4-link, rubber- Hotchkiss drive, 
„ә P Pam | EUN trol arms, coil control arms, insulated coil semi-elliptical 
713 a o mes | springa, stabilizer stabilizer bar springs, stabilizer leaf springs 
1 | a j ; r 
ын EU ЖИ НЛ КОЕП Power; disk drum Power; disk drum Power; disk drum — Power; disk drum 
Brake swept area (sq. in.) ... 307.7 312.7 367.9 355.24 
Fuel tank (gal.) ............ 18.1 17.5 21.0 19.5 
[шн apace М ы БОЛОК: е) MES ое 16.3 
" iftover hei тй E 1 
Regal and Grand Prix get the most in- Curb weight (6). 3318 3298 4263 3693 
terior room from the smallest bodies. In E TIN SAT le me P nut EE de си 
Р в А we IStriDution i 
traffic they feel compact-sized; big T- | Basie pice uu $6087 $5854 $8420 35361 
Bird feels as bulky as a full-sized car. Price as tested ............. $8969 $8180 $9123 $7733 
Major options on test car .... Leather interior trim 4-БЫ. turbocharged 351 V8 ($157), Basic option me 
($305), Rally RTS engine ($50), elec- cruise control includes la 
| Pil а. покони ($295) rearde- — ing. undercoat 
в а : | ($108), air condi- , tin s , fear de- ing, air condition- 
PS serviceabil Ity ratings | tioning ($544), glass (Sez) gfe con- froster ($93) ing. whitewall 
Eo om = cruise contr itionin 6 ires, tint 
How easy is it to service our test ($90), rear defogger AM/FM Сына radio glas: ($1054), 
cars? To give you an approximation ien siete (5236). power an- ا‎ 
ais Ду эн | glass enna J, power radio 36), power 
of how easy (or difficult) it is to per- ($67), power driv- door locks ($80), windows ($129), 
form various key service operations, er seat n сонот пев рева соны. 
z = po | , опе +), 
we examine each test vehicle. The ($124), AM/FM paint ($175), ($221), vanity 
numbers mean: 1, very difficult; 2, stereo/CB ($571) cruise contro! ($90) mirror ($48), rear 
difficult; 3, average degree of diffi- E pels 
culty; 4, easy; 5, very easy. wheels ($248) 
" = | TEST RESULTS | 
T Z2 +e Acceleration (sec. 
a Ф E ED ali: o ors 12.2 11.2 14.9 14.4 
T = = x 25-70 mph .............. 13.0 12.2 16.8 15.2 
п M 3 & Brake test (cool) 60-0 mph 
бє E 6 Sto ping distance (ft) .... 153 141 134 182 
Checking fluid levels: al pressure (Ibs.) ...... 120 120 120 100 
ecking fluid levels: E: E X: ja es temperature (°F) ..... 130 162 125 151 
Нанава ч 2 4 3 Brake test (hot) 60-0 mph 
Master cylinder Stopping distance (ft.) .... 142 138 141 182 
Windshield washer 5 3 3 5 Pedal pressure (Ibs.) ...... 160 100 200+ 200 
Engine oil 3 з 3 4 Disk temperature CF) ..... 540 390 585 593 
Coolant 5 5 4 35 Interior noise 
60 mph (dBA) ........... 68 68 68 66 
Checking engine: | Handling test (mph) ........ 67.1 62.4 60.0 62.4 
Spark plugs Maneuverability (mph) ...... 28.1 29.6 25.0 25.0 


Distributor 

Carb adjustment 
Oil filter 

Oil fill 


TEST CONDITIONS: Ambient temperature, 62°F; relative humidity, 70 percent; barometric pressure, 30.1 inches 


2 2 
з 3 
з 2 
з 3 
4 1 
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нерге irn б а à Performance comparison with selected models 
Lower radiator hose 4 4 = . 

OSE 2 2 1975 1975 1977 1978 1978 1978 
BEREY Dates Ford Grand Olds Cutlass Ford Pontiac Plymouth 
Changing bulbs: Thunderbird Prix Supreme Fairmont Phoenix Volare 
Headlights 5 5 4 3 V8 V8 v8 6 V6 d 
ant „ЫЫ lights 2 2 3 2 Mpg (city driving) А 9.7 11.4 15.2 19.0 18.0 18.0 
Front parang EIS 5 д 3 m Acceleration 0-60 mph (sec.) 12.8 12.0 12.3 155 171 14.6 
Rear directionals 2 2 4 2 Brakes 60-0 mph (ft.) 174 158 180 155 147 165 
Rear running lights 2 2 3 2 Eisen muc i za 

5 А 4 4 Handling (mph) 51.3 58.2 60.0 62.4 58.2 56.3 
Checking fuses | - 
Sar accessibility 2 3 3 3 Maneuverability (mph) 22.4 25.0 25.0 28.1 26.4 25.0 
Sees #1 S + Noise @ 60 mph (dBA) 63 64 65 69 69 68 
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"T H 
P Soft Whiskey goes 
great in orange juice. Or in 
i grapefruit juice. (If we can 
invent them, so can you!) 
b 
: Ш 
2 | And how about 
оой Whiskey 
d ‘ and pineapple 
Л juice? 
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F It's time you tried whiskey with something 
besides rocks and bubbles. Remember, 
though: Soft drinks for adults always start with 


ft Whiskey. 
alvert Extra. 


AMERICAN WHISKEY—A BLEND &0 PROOF © 1976 CALVERT DIST, CO., LOUISVILLE, KY. 


s 
» 


T eris с onn 


E etu Pr lh 
re PE p į i = 
= i ی ا ا‎ pe او‎ ae 
- ч га — ا‎ - " a 
Ру a . T = F " a 
meme a cct "ж E jari 
ET ар. + à v = m 
inr a X 


raa mmus 


т Geogr ч r Ürürrp &, 
atei {п grep шд, ү tor Urgrep Studi, 


At 
S Ge" 
Businrasn Management =i TANT P | ; Ele cirieal Enainrerina Tech 
A asucialk tn Spccialieed Business ig D. i 1 A gêr rizr п Sprcialiech Technology 


Мер, і wd, 


oxi for Degree Stu); M for Degree Sy, án 
A 5 : 8 


| р" IM m piu & 
cerhiricate * 2 nt Arron nitri bp 5 Electronics. Terh 
E. m Е Assariatr tm Specisliaed ki Lainie i in Associate 1H "perinlired Crehnelogy 
Accounting (s ИРЕ: 79 A3 ЧЧ: eM. m 


(ut Üegree э for iri ire = 


gm cot 
FHechanical Engineering Deeb ue d TEN Chemicnl Engineering Treh 
Associate in Specializeh V ecimalagg ig it Asauciate in Specialized Trcehnalogy 


T J - г. , E 
اا‎ he, zd j binds 


ICS = н : \ | E Tu . 
Ics) E К yer tor Deqrer Stu, 


| 8 | Г ау 
cerbiricabe El сс 


Aseorinte in Specialiard Technology 


for Grorre & 
et {or rer En 
eM +H ЧАКЕ ду, 
Éesfling & Пгеїдп Oech 


x i 
Aesarinle in ругала C erhnalogn 


Tat ere e a 


& 


amen sudes LR 


MEL 


Civil Engineering 


‘Gerbiricabe pan diploma | i diploma 


| Production Management Surveying & Mapping | ES Interior Decoration & Design 


ET A 
P айсы aL.) uy P rii 


cerbiricabe |. | diploma diploma 


Diesel Mechanics aru" Carpenter/Builder JM Airline/Travel 


(ies) - In les) p ; | m 
cerbiricabe br. ЭШ [| diploma 


Quality Control Technician Ee , “ "n High School 


cerbiricabe |. | diploma (diploma 


Electrician qoM First Class F.C.C. Hl Electrical Appliance Servicing - 


i J i 
Р. F. ИРТ, аран Ae 


= Жен ш з 
{ omda 7 > i | oma 
ч і 


Plumbing D Automotive Mechanics 


cerbiricable 


Electrical Engineering 


cerbiricate 


Electronics 


certificate 


‘cerbiricabe 


Dratting 


165 | 


cerbiricabe — 


Architecture 


| Gerbiricabe 


Administrative Assistant 


(Ics) 


Cerbiricauc 


Bookkeeping 


FREE CAREER BOOKLET 


36 Ways To 


Help You Qualify 
‘For The Job You Want 


Send for a Free Career Booklet, and find out what Career Training in the field of your 
choice can do for you— with no obligation to buy anything, now or ever. 


ё 


Т HOME, in your spare time, you can now earn the 
College Degree, Career Diploma, or Career 
Certificate that you may need at this time to help you 
qualify for the job you want. And you are invited to find 
out everything you need to know about the Career 
Ly, Program of your choice— with no obligation to buy 
anything, now or ever. 
е Just check the Career Program that interests you most 
on the attached postpaid card. By return mail, you will 
receive a free career booklet with facts on the Program 
you have selected. 

Your free booklet will also include information on 
employment opportunities for the career field of your 
choice, as reported by the U.S. Bureau of Labor Statistics 
in the Occupational Outlook Handbook for 1976-1977. 


In addition, you will receive a free “Demonstration 
Lesson" that also lets you see for yourself why 
getting the career training you need most may now 
be easier than you think. 

When students enroll in these programs, their 
у lessons and career training materials are delivered to 
their homes— and each lesson includes an “Open 
Book" exam. As the students complete their lessons, 
they mail back each exam for review. Correct 
answers are checked off, and students are told how 
to correct their wrong answers. Then the graded 
papers are returned to the students by mail. This 
kind of “Open Book" testing— which allows you to 
concentrate on learning instead of worrying about 
^ grades— has proven so successful for adults it is now 

used in many colleges. 
^ In short, your free "Demonstration Lesson" will 
allow you to see for yourself why graduates report 
that they enjoyed independent study for these three 
reasons: the freedom to learn at your own pace, in 
» the privacy of your own home; the convenience of 
choosing your own study hours; and the opportunity 
, to move ahead a step at a time, lesson after lesson, 
until you have earned the College Degree, Career 
Diploma, or Career Certificate that you may need at 
this time to help you qualify for the job you want. 


If postpaid card is missing, send your name and address to: 


FREE CAREER BOOKLET 


Center for Degree Studies * ICS • International Correspondence Schools 
SCRANTON, PENNSYLVANIA 18515 


The Center for Degree Studies 1s Accredited by the 
Commission on Higher Education for the Middle States 
Association of Colleges and Schools— and authorized by 
the Department of Education for the Commonwealth of 
Pennsylvania to award College Degrees that afford you 
recognition as an Associate in Specialized Business or 
Technology. You are eligible for enrollment in the 
Center— no matter which City or State you now reside 
in— if you have a High School Diploma or Equivalent. 

ICS is an Accredited Member of the National Home 
Study Council, and authorized to provide career training 
leading to Career Diplomas and Career Certificates. 
Thus, while it's not possible for ICS or any other 
reputable college or school to guarantee jobs to its 
graduates— and employment opportunities differ from 
company to company and city to city— you will get the 
same high quality of training that ICS has been noted 
for since 1890. So students can enroll with confidence in 
ICS, secure in the knowledge that ICS is here to help 
them prepare for the career field of their choice— no 
matter which Career Program they select... regardless 
of past experience. 


When you receive your free career booklet and 
free “Demonstration Lesson" іп the mail, you may 
want to show them to your employer. Please feel 
free to do so. You may also want to advise your 
employer that the ICS Industrial Training Division 
has special training programs and relationships with 
more than 3,000 companies, unions, and government 
agencies across the country— including corporations 
like Union Carbide, International Paper, 3M, 
Bethlehem Steel, U.S. Steel, etc. And note that if you 
decide to enroll in the Career Program of your 
choice— if you wish, your employer will be kept 
informed of your progress— so that your employer 
can better evaluate your effort and ambition should 
you be in line for a better job, or an increase in 
salary, etc. 


In short, the attached postpaid card offers 36 Career 
Programs designed to help you qualify for the job you want. 
And you can find out what the Career Program of your 
choice can do for you— with no obligation to buy anything 
now or ever. | 

So just take a moment to check your Career Program. 

Fill in your name and address. And mail the card today. 

Your Free Career Booklet and Free "Demonstration 
Lesson” will be mailed to you promptly. 


WILL CALL 


MAIL THE ATTACHED CARD NO SALESMAN 


THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Help for color printers 


Can color printing be made easy enough 
so that anyone who likes darkroom 
work can produce successful color 
prints? Yes, says Kodak, which would 


like to sell you (for $20) its new 
Ektacolor FilterFinder kit. Black-and- 
white workers who switch to color 


printing face two major hurdles that 
are usually new to them. The first is 
the need for ultra-precise temperature 
control—a mechanical problem that with 
patience and care can be overcome. 
The second is the selection of color 
filters for the enlarger, a problem that 
has generally required experience and 
judgment that some amateurs reach 
only at a considerable cost of wasted 
paper and chemicals. 

The FilterFinder system takes much 
of the pain out of judging correct color 
filtration. Its heart is a dye-transfer 
transparency consisting of суап, 
magenta, and yellow filter squares of 
different values. You use this to make 
a test print, placing it over the image 
of a standard 18 percent gray card that 
you shot in the course of exposing a 
roll of film. 

From that one test print you can 
judge accurately the color filtration you 
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need and the exact 
exposure time. The 
kit includes the Filter- 
Finder transparency, 
a "locator" to help 
you judge print den- 
sity, a test card, and 
an enlarger calculator 
dial. 


Faster tintypes 


Yesterday's instant 
photograph was the 


tintype—the rich, 
wonderfully detailed 
picture that Vic- 


torians were familiar 
with and that street 
photographers were 
taking until World 
War Il. Now Rock- 
land Colloid Corp. 
(302 Piermont Ave., 


the Tintype Parlor. It 
consists of five four- 
by-five tintype (ас- 
tually aluminum) 
plates. Using scissors 
under a darkroom safelight or red bulb, 
you cut the tintype to fit your camera. 
(Robert Cone of Rockland recommends 
that you use an old camera, as the metal 
plates can scratch the film guides. An 
old box camera is fine.) There is no 
negative. The kit comes with a monobath 
developer/fixer, and processing takes 
only three minutes. The Tintype Parlor is 
available in stores for $10.95 or direct 
from Rockland. 


r Piermont, N.Y. 
E 79 T 10968) has brought 
ef ‘em back in a kit— 


Snapshots 


© Paul Wahl, who has written a num- 
ber of articles on photography for 
Popular Science, wants to know: "Will 
jungle green replace professional 
black?” Paul was referring to a state- 
ment issued recently by Leitz, maker 
of Leica cameras: ‘Мапу naturalists, 
hunters, and animal photographers re- 
ject chrome-trimmed cameras because 
the unavoidable reflections startle wild 
animals. But they are not alone: Many 
other photographers have also said that 
they would prefer a camera with an in- 
conspicuous ог fashionable color 
scheme . . . 

"The Ernst Leitz Wetzlar GmbH de- 
cided to satisfy this group's wishes, 
and has now introduced a Leica R3 and 
the compact binoculars Trinovid C in 


the new color ‘jungle green.’ This new 
combination of perfect engineering and 
extravagant appearance . . . is certain 
to find many friends.” 

© From England comes a new color- 
processing system called Photocolor ll. 
It works on Kodak and Fuji negative- 
color films and Kodak Ektacolor 74RC 
paper. lt involves only two solutions, 
which come ready-mixed. You add wa- 
ter from the tap, and you're off: two 
minutes for developing, 34 minute for 
rinse, one minute to fix, two minutes to 
wash. Martin Hersnenson, whose Studio 
Chrome in New York processes Popular 
Science color film, says it's terrific. 
"Kodak really has something to worry 
about here," says Marty. Photocolor 
ll is distributed in the U.S. by Satter 
Inc., 4100 Dahlia St., Denver, Colo. 
80207. 

€ You can now get 16-by-24-inch col- 
or enlargements made by Kodak from 
either 35mm slides or negatives. For 


$33.95—the list price—your print is 
mounted and comes in a choice of 
finishes: silk, glossy, or matte. The 


prints are made in Rochester, N.Y. 


Super 8 handful 


Just big enough to wrap itself around 
a super 8 cartridge, the Chinon Pocket- 
8 is claimed by its Japanese maker to 


be the smallest movie camera in the 
world. | can believe it. At 5'5 by 31% 
by 11% inches, the little camera slips 
easily into a coat pocket or, when you 
want to shoot, rests comfortably on the 
hand. The Chinon people have packed 
a lot of advanced features into its 15.9 
ounces: a 15mm f/1.6 lens, through- 
the-lens viewing, automatic exposure 
(but with manual override), and red 
LED over- and under-exposure warn- 
ings in the viewfinder. Besides that, 
some handy accessories are available: a 
4:1 (8 to 32mm) zoom lens with screw 
mount, a 10mm wide-angle converter, 
and a 21mm tele converter. Price? 
$149.95 for the camera, $79.95 for the 
zoom accessory, and $24 each for the 
converters. "EH 


1978 Mobil Oil Corporation. 


Why should you spend 
$395 fora can of motor oil? 


Because it's Mobil 1 
synthetic motor oil. 
It's better than 
conventional oil 
no matter 

how you drive. 


Its a whole new lu- 
brication generation: 
A unique multiviscos- 
ity fluid made with 
synthesized hydrocar- 
bons from a patented 
Mobil process. 

It can work magic 
for your engine. Here 
are six reasons why. 


Better engine 
protection. For up to 25,000 miles. 


Mobil 1 protects valve trains, gears. pis- 
ton rings and cylinders better than ordinary 
oils for up to 25,000 miles, or one year, 
whichever comes first. Its a performance 
reserve you can count on. 

We put Mobil 1 through a grueling United 
States Auto Club sponsored test for 25,000 
miles, adding oil as needed. And after 25,000 
miles, the Mobil 1 was tested and was found 
to be in such good condition, that it could be 
used again. 

Of course, new car owners should follow 
warranty requirements. 


Better high-temperature 
performance. 


If you drive fast and hard, you'll find 
Mobil 1 won't thicken and form deposits to 
the extent ordinary oil does. 

We proved it in the Olds 111C "SE" high- 
temperature-high-load test (3000 rpm, 100 
HP, 300? F oil). Ordinary oils are tested for 
only 64 hours. But we had to double the test 
length to get even a significant viscosity in- 
crease with Mobil 1. 


Faster cold starts. 


Down where even 
antifreeze turns to 
mush, Mobil 1 helps 
your engine start 
quickly. Ordinary oils 
are so thick at — 20° F 
we cant measure 
their viscosity. Mobil 1 
still flows at — 50° F. 


Cleaner intake 
system. 

Because its so 
stable, Mobil 1 forms 
less deposits on in- 
take area and valves. 

a cyclic test on a 
6-cylinder, 250-cu.-in. Chevy engine, Mobil 1 
gave 78% less buildup on intake valves than 
conventional oil, after 200 hours of testing. 


А cleaner engine. 


A lot of people say it. We can prove it. 
Our exclusive detergent additive package 
Is why. Even after 384 hours— double the 
standard length —in the Ford VC test, Mobil 1 
came up better than ordinary oil standards 
in every way. Less sludge and varnish. No 
oil ring or screen clogging. No ring sticking. 


Better mileage 


You can get more miles per gallon, too. 
Up to 10 miles per tankful for the average 
car. (Some test cars got as much as 27 
more miles per tankful.) Sure, you know a 
million ways to boost your mileage; heres 
a way to get a little bit more. 

Thats the Mobil 1 story. And now you 
know why its worth up to $3.95. Or even 
more. 


Mobil H 
The oil that does it all 


FACTORY DIRECT 


EN (PEROR 
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Set 


THE LEADER AND NUMBER ONE 


EMPEROR CLOCK COMPANY rev- 
olutionized the grandfather clock 
industry by selling high quality 
merchandise direct to consumers 
at low, low prices. Imitators have 
tried to copy Emperor, but Emperor 
remains the LEADER and NUMBER 
ONE everywhere. Why? Because 
of quality and price. Emperor has 
the quality because we cut all of our 
own kits to our exacting standards 
in our own plant. We do not resell 
kits made by others. We do the 
work ourselves and then pass along 
our factory efficiencies to you in 
lower prices. BEST QUALITY. 
LOWEST PRICE. No wonder Em- 
peror sells more kits than everyone 
else put together! 


due EMPEROR. 


| CLOCK COMPANY 
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M a T WORLD'S LARGEST MANUFACTURER 
Sod ae Black Walnut OF GRANDFATHER CLOCKS 
74" x 16%" x 10" © 1978 Emperor Clock Company 


All Rights Reserved 


MODEL 120- K DO- IT-YOURSELF CASE KIT. 


SOLID 3/4" BLACK WALNUT 


90 


104° 


THOSE RETAILING UP TO $850 


kit alone $114.50 


: FROM 
Ht at 


FACTORY DIRECT 
SALE PRICE 


When ep with movement (extra). Or, case 


. Factory Direct $149.50 
MPARE YOUR FINISH D CLOCK WITH 


PRE-CUT READY TO BUILD 


Building a grandfather clock is 
easy starting with an Emperor kit. 
All kit pieces are accurately pre- 
cut from kiln-dried solid 34" black 
walnut ...ahighly prized furniture 
hardwood which is exceptionally 
strong and takes a rich luster when 
finished. All pieces are sanded 
smooth on both sides. All miters, 
mortises and tenons pre-cut at no 
extra charge. (For those who pre- 
fer, kits may be ordered unmitered.) 
Divided swan neck, waist and dial 
face doors, dial frame and base- 
front are pre-assembled. Complete, 
easy to read instructions included. 
No woodworking experience or 
special tools necessary. Each piece 
may be reordered separately. 


MONEY BACK GUARANTEE 
If for any reason you are not completely sat- 
isfied, return in original shipping carton 
within thirty days for prompt refund. No 
questions. No excuses. 


ORDER NOW! OFFER ENDS JUNE 15, 1978 


EMPEROR MOVEMENTS AND DIALS FOR MODEL 120-K 


PRECISION-MADE SOLID BRASS MOVEMENTS Made in West Germany 


Emperor Model 100-M movements are manufac- of Solid Brass 
tured in West Germany by a fourth generation of ONE WEEK 
clocksmiths. Precision-made to our exacting speci- WEIGHT DRIVEN 


fications, they are made of highest quality heavy- WESTMINSTER CHIMES 
gauge solid brass with hardened steel pinions. 
Movements include weights, solid brass weight. 
shells, brass bob, pendulum and chimes. 

The chimes consist of two sets of musically-tuned 
rods. One set sounds the historic Westminster 
chimes: four notes on the quarter-hour, eight on the 
half-hour, twelve on the three-quarter-hour and six- 
| teen on the hour. The other set counts each hour 
| with a Big Ben tone. 


| BEAUTIFULLY CRAFTED SOLID BRASS DIAL FACES 
Emperor 100-M movement dials are also manufac- 
tured in West Germany by a firm famous for their 
beautiful craftsmanship. Emperor quality insists 
that all dial faces be solid heavy-gauge brass. Em- 
peror does not sell dial faces made of steel or alumi- 
num, then coated to look like brass. 

Choose from two dial versions: Tempus Fugit (Time 
| Flies) and Moving Moon with classic lunar calendar. 
Both dial faces are solid brass. The dial ring is also 
solid brass with a silver finish and black Roman | 
numerals. Antiqued brass spandrels frame the dial д. 100-M Movement 


us PREASSEMBLED ring and the center inlay is texture-finished brass. A Tempus Fugit Dial 
PARTS 119. 
QUALITY TESTED AND BEAUTIFUL B. 100-M Movement 


Because each 100-M movement and dial face bears Сотту Moon Dial 


the Emperor name, all movements are thoroughly | ! 
inspected and tested in our quality control room be- RT CARRIES A 

| i ; xod ; ONE YEAR WARRANTY 
fore being shipped to you. We proudly stand behind 
our name 10096. Emperor movements and dials are MENT IS A SIMPLE OPERATION 
known and valued everywhere for lasting accuracy FOLLOWING THE STEP-BY-STEP 
and dependability. Don't risk buying anything less. INSTRUCTIONS SUPPLIED. 


ORDER NOW! OFFER ENDS JUNE 15, 1978 


USE THIS FORM TO ORDER FACTORY DIRECT 
ALL ORDERS SHIPPED 2 TO 3 WEEKS • SHIPPING CHARGES COLLECT 


EMPEROR CLOCK COMPANY, Dept. 55-V Please check: New Customer O 
Emperor Industrial Park, Fairhope, Alabama 36532. кын Customer О 


EXTENSION 


FOOT 
WOOL DI 


T ا‎ 
| ! err priced $149.50 $104.50 
| Model 120-K Solid %" Black Walnut Do-It-Yourself Case Kit cr 
without purchase of movement (priced separately below) | $149.50 
Model 120-A Solid %" Black Walnut Completely Finished Clock 
with Tempus Fugit Dial, Westminster Chimes | $454.50 
Model 120-A Solid 34" Black Walnut Completely Finished Clock | 
with Moving Moon Dial, Westminster Chimes $469.50 
Model 100-M Movement complete with Tempus Fugit Dial, 
Westminster Chimes for Model 120-K . $119.50 
Model 100-M Movement complete with Moving Moon Dial, 
Westminster Chimes for Model 120-К _ $134.50 
We accept personal checks 
ENCLOSED $ . . ( ) CHECK ( ) MONEY ORDER 


TOTAL 


CHARGE TO MY ( ) MASTER CHARGE  ( ) BANKAMERICARD/VISA Alabama residents only, 
ACCOUNT NUMBER 


add 4% sales tax $ — —— 


GRAND TOTAL $ 


| Master Charge Expiration date 


Inter Bank No. required | PLEASE SEND FREE COLOR BROCHURE П 


^ (above your name) 


NAME 
ADDRESS 
CITY. 
TELEPHONE 


STATE. ZIP. 


(for ordering assembled product) - 


VISIT OUR FACTORY SHOWROOMS, MON.-FRI., 8 A.M. TO 5 P.M., EMPEROR INDUSTRIAL PARK, FAIRHOPE, AL. 


Make perfect 
woodworking 
joints every 
time...with 
COASTAL 
simple-to-use 
dowelling kits! 


Complete Dowel Kits in 1/4", 
5/16" and 3/8" sizes. Including: 
unique drill to eliminate - “walk- 
ing", drill depth stop, dowel 
centers for accurate marking, 
fluted dowels for maximum glue 
retention, Everything needed for 
professional results! 


boards, Two double-gripping 
clamps — one fitted with 3 sets 
of hardened-steel guides: 1/4", 
5/16", 3/8". Just clamp and drill! 


Wherever fine tools are sold. 


Coastal Abrasive & Tool Co., Inc., 
Trumbull, CT 06611. 


COASTAL 
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‘SAY SMOKEY—" 


А clinic on cars by Smokey Yunick, America's most famous mechanic 


Questions gas quality 


Will using gas sold by independent 
stations (at prices three to six cents a 
gallon less) cause problems like car- 
bon buildup or excessive valve wear as 
compared to gas sold by regulars such 
as Standard, Texaco, Shell, etc.? 
R.H. Guthoff, Bloomington, Ill. 


The basic answer is: Hell no, since 
most of the independents’ fuel comes 
from the major refineries anyway. The 
biggest disadvantage is that a lot of 
the cut-rate fuel is out of season; the 
majors’ summer fuel may end up at 
the independents’ stations in fall and 
early winter. For this reason, starting 
and flooding problems are more likely 
to appear. Gasoline is very touchy 
about temperature and you really need 
as many fuel blends as there are sea- 
sons. Of course, some of the cut-rates 
should be avoided because they do 
have low-quality fuel, but you'll notice 
it quickly in poor performance. 


What cures noisy lifters? 


A mechanic | consider to be reputable 
says that the hydraulic valve lifters on 
my 1970 Buick LeSabre cannot be ad- 
justed. The lifters clatter loudly at both 
idle and higher rpm. The car has an 
otherwise great-running 350, four-bar- 
rel V8 with air, automatic, and 81,000 
miles on the clock. What can be done 
about this annoying problem? 

Ronnie Cormier, Freeport, Tex. 


Your best bet is to replace them all with 
new lifters. You can clean the old 
ones, but it ends up as a bad invest- 
ment because the cost is just as high. 
l'd suggest you drop the oil pan and 
clean it out, and then have a mechanic 
okay the oil pressure to the lifter gal- 
lery. If you find a lifter with the bottom 
chewed up, look at the cam lobe un- 
der it; the cam will be gone, too. 


Burns out clutches 


| have a 1976 Buick Skyhawk V6 with 
five-speed transmission. It now has 
27,000 miles and is on its fifth clutch. 
The last one lasted the longest—about 
12,000 miles—probably because most 
of my driving is on the parkway com- 
muting 100 miles per day, with a mini- 
mum of shifting. Do you have sugges- 
tions as to what should be checked? 


| This seems to be a problem with these 


cars and Buick has no answers. 
George L. Clegg, Poughkeepsie, N.Y. 


A small engine with low torque, a very 
high rear-axle ratio, and a small clutch 
don't go well together. You're having 
to slip clutch a lot to get it going. The 


cheapest fix is to get a clutch with 
ceramic facing and a pressure plate to 
go with it. The next best choice is to 
put in a lower-ratio ring and pinion. 


Truck tires increase mpg? 


It is common knowledge that at higher 
tire-inflation levels gasoline savings 
are greater, but inflating tires too much 
results in increased wear, which can 
cancel the savings on gasoline. 
Because all  passenger-car tires 
known to me have a maximum operat- 
ing pressure of approximately 32 psi, 
| cannot increase my tire pressure 
enough to get as big a savings on gaso- 
line as | want. But truck tires are used 
at 70 to 120 psi without abnormal 
wear. Would it be justified from the 
point of view of economy to use truck 
tires on my car, and at what approxi- 
mate pressure, taking into considera- 
tion reasonable safety requirements? 
Harshness of ride does not bother me 
because 99 percent of my driving is 
on well-paved roads. But what would 
100-psi tires do to ball joints, shock 
absorbers, etc.? 
A.l. Kvashin, Oakland, Calif. 


There's no simple answer to your ques- 
tions. Different conditions make it im- 
possible to design a perfect tire for 
everybody. The ideal tire for mileage 
is very hard, smooth, and narrow, but 
it won't stop, start, corner, or ride 
very well. The best wet-weather tires 
are not the best for dry weather, and 
so on. А radial of the narrowest pos- 
sible size that still provides good trac- 
tion when run at maximum recom- 
mended pressure is best all-around for 
you. Very high tire pressures, as you 
suspect, would eat your mileage sav- 
ings in a hurry due to accelerated sus- 
pension and body wear. Lastly, al- 
though tires will definitely contribute 
to mileage, they are hardly the biggest 
factor. Other things that could help 
more are reduction in car weight and 
size, the use of turbochargers, and а 
much higher operating temp. 


Solving V6 knock 


| have a '77 Olds Cutlass with a 231 
V6. l've been having a problem with a 
spark knock occurring at three-fourths 
to full throttle (especially at lower 
rpm). l've checked and rechecked tim- 
ing following the procedure on the 
emission sticker under the hood. If 
you retard the timing to, say, 6°, the 
knock will stop. Is this knock due to 
the small engine and the heavy weight 
of this car? | also feel that the turbo- 
hydromatic is geared way too high for 


F 


. 
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Y 


| 


2 


this engine. Is it something ГЇЇ have to 
live with or can it be corrected? 
A.L. Smeland, Hayes, Va. 


Change to a fuel with higher octane, 
say 90 or more (no-lead), and redo 
the advance curve in the distributor by 
shortening it up at the low end (that's 
a job for experts). Lastly, you can drop 
the rear-axle ratio or tire size if pos- 
sible. These last two are easier than 
changing the transmission ratios. 


Gas-mileage improvers 


.X, 1 own a '76 Cordoba with the 400-c.i.d. 


high-performance engine (4-bbl. carb. 
dual exhaust). This engine is used on 
Chrysler's pursuit cars and can burn any 
kind of gasoline (it has no catalytic con- 
verter). The only rear-axle ratio avail- 
able with this option was 3.21:1. My 
feeling was that, considering the price 
differential between regular and no-lead 
gas, my cost/mile would be about the 
same as with the catalytic-equipped en- 
gine—so | thought | had a "better" en- 
gine. 

After 5000 miles for a good break-in, 
| changed to Key oil in the crankcase, 
Key transmission fluid, and Key gear lube 
in the differential, and adjusted the en- 
gine as recommended by Key oil. Prior 
to the change my gas mileage ranged 
from 8.8 to 13.1 mpg, with the low fig- 
ure occurring during stop-and-go driving 
and the high figure occurring during in- 
terstate driving. Since the change, the 
range has been 9.4 to 13.1. | have con- 
cluded that there was improvement in 
mileage (but not seven percent as indi- 
cated by the low figures) attributable to 
Key oil. 

In February '76 the Chrysler Lean 
Burn system became available. After in- 
specting an installation and some per- 
formance data, | was convinced that it 
was a desirable system and could be 
retrofitted onto my engine. Then | found 
out that it would cost $400-plus in 
parts. 

l've also considered an Offenhauser 
Dual Port 360 inlet manifold. All of 
these thoughts are directed toward im- 
proving mileage within emission-control 
limits, with no sacrifice in performance. 

What is your opinion of these systems 
and the practicality of installing them 
on my engine? 

Hugh A. Barnwell, Los Angeles, Calif. 


From the letters I'm getting on Lean 
Burn, put an ad in the paper anywhere 
and offer to swap your ignition for Lean 
Burn. I think you'll get 200 or more for 
free. On the intake-manifold change— 


. forget it. That's a game for car buffs with 


time, tools, and excess funds. 715] 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent іп by readers. Got a prob- 
lem? Send it to: “бау, Smokey—,"' 
Popular Science, 380 Madison 
Ave. New York 10017. Ques- 
tions cannot be answered by mail. 


Acres " acres of E = country garden north ofthe border? 
Its just one of the lovely surprises Canada has 
to offer you. Visit us soon and discover a few. 


CATCH THE 


COBRA 
SPIRIT! 


For sporting weekends or family travel 
Cobra offers all the features and value you 
expect in a quality recreation vehicle. 
Choose from luxurious Supreme or family 
priced Fiesta motor homes, mini motor 
homes, fifth wheels or van conversions. All 
are protected by Cobra's proven Owner 
Satisfaction Plan warranty. 

It's time to own a recreation vehicle 
beautifully in tune with the times but em- 
phatically apart from the crowd. It's time you 
owned a Cobra 


British Columbiu 


Please send dealer name ana free 
information on Cobra products. 


Name 


! Address _ 


City _ 
mailto: Cobra Industries 


Dept. E-8 PO. Box 1951 Elkhart, Indiana чаа 


Canada 


S0 MUCH TO GO FOR. 
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J/WAX CREATES 


-PLATE. 
-RESISTANT 
AUTO WAX. —— 


Now you can put on rust resistance every time *UNRETOUCHED PHOTO OF TEST AFTER 3 HOURS 
you shine your car. Because new] Мах Car-Plate 
is specially formulated to bond to the surface of 
your car — helping to seal out the moisture, salt, 
dirt, and air pollutants that cause surface rust in 
nicks and scratches. 


Tested and proven on the road and in the lab. 

We applied Car-Plate and leading liquid 
waxes to car-door panels stripped down to bare 
metal, and ran the car through the corroding 
ocean salt surf* On the road, we ran 30 test cars in 
varying weather conditions. In the lab, we subjected 
waxed metal panels to temperature, humidity, and 
salt-fog tests. Results — Car-Plate resists surface rust 
better than any other leading wax liquids or pastes 

And Car-Plate puts a dazzling, face-in-the- 
fender shine on your car А more brilliant shine 
than any other leading waxes, accord- 
ing to accepted lab tests 

Get a great shine and a lot 
more —pick up Car-Plate, the 
rust-resistant auto wax. 


Next time 

you wax, put on 

rust-resistance 
with the shine. 


Put on new 


CAR-PLATE. 
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Air-powered 


dust filter 


If you want clean indoor air but 
» find filter prices prohibitive, the 
Newtron air-powered filter may 
79 help. You install it yourself 1n any 
size forced-air furnace or air condi- 
tioner. The filter removes dust, 
pollen, and other pollutants with 
nearly twice the efficiency of elec- 
tronic filters, says | Newtron 
Products (Box 18112, Greenhills, 
„ Cincinnati, Ohio 45218). Yet the 
Newtron costs $189, while elec- 
я tronic filters run from $500 to 
$1000, not counting installation 
and operating costs. 
Like electronic filters, the New- 
tron attracts dust electrostatically, 
but it uses moving air instead of 


Alberta 


Air so fresh it tingles, a wisp of woodsmoke, pleasures of the 
unspoiled land. So easy to get to, next door in 


d капка 


Justreading ourcatalog could help make you 
a better craftsman. It's more than an ordinary listing of over 


R 1,000 woodworking tools. Instead, it's a 
You're only as good as your tools. And your 108-page book with superb photo raphs, 
tools are only as good as the company who honest specifications and reliable descrip- 
sells them. That's why we've designed our tions of tools which cannot be bought in your. 
catalog to be like no other hand tool catalog average hardware store. And it's even more. 
that you ve ever seen. You'll also find care and use information, 
тта о MEUS special "how-to" sections with easy to under- 


$ electricity to generate a charge. In- Г pore | | н те: аны ii үе =. 

F side ! the two-inch-thick filter, a skills as a woodworker. From the first section 
polyurethane pad is centered be- on Chisels and Knives through the last section 
tween two rows of hollow acrylic on Turning Tools, we've tried to have every 
rods that are surrounded by mats page reflect the quality of our uncommon 
woven of polypropylene. Airflow «о It wasn't easy, but then again, nothing 

| ipea ood is. 

: through the filter produces positive So send us this coupon today. We want to 

^ charge on the rods and pad. Air- make it easy gems. 

, borne debris picks up the mats’ rar pun 24 
negative charge and is then caught a vou ca 
by the rods and pad. Newtron says get. 


the filter is 98 percent efficient and 
can catch particles as small as half 
a micron in diameter. 

M “Т live on a dusty back-country 
road," Newtron's Jay Leatherwood 

* told me. “We have a dark ma- 
hogany table which had to be 
dusted daily. With the new filter, 
we have to dust it only once a 
week." 

The Newtron, with no moving 
parts, has a lifetime warranty. The 
only upkeep required is bimonthly 
vacuuming or hosing down. Also, 
you can take it with you when you 
move.— Laura Wessner 


* 
* 
= 
L. 
# 


Garrett Wade Company, Dept. PS-4-8 
302 Fifth Ave., New York, N.Y. 10001 


Gentlemen: 

Г] Send me your catalog on hand tools. | have 
enclosed $1. 

Û Send me your catalog on INCA SWISS stationary 
power tools. Here's $1 for that as well. 


Bm LL á——— ———————— 4 


" 5& B B B $ d P 9? " B * à& Bb 9 $ = 


Address mh 
City 
lc ~ 7. 


Total amount enclosed $ 
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—for your greater success in Building 


E 


E 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading— Estimat- 
ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE —see how you, too can pre- 
pare for a better job—higher income, or 
start vour own contracting business. 
e PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, 111. 60616 


CHICAGO TECH/School for Builders Veterans 
Dept. PS-48, 2000 S. Michigan Ave,, Check 
Chicago, Ill. 60616 Here 


Flease mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. | understand there is no 
obligation—no salesman will call. 
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BALANCE & STABILIZE 
WHEELS 
PERMANENTLY 


GYROBALANCER DISK 


AUTOMATIC 
WHEEL BALANCER 
ADJUSTS FOR TIRE WEAR 
AND CHANGING ROAD 
CONDITIONS AS YOU DRIVE! 


SAVE TIRES 


SATISFIED OWNERS REPORT 30 TO 
100% GREATER TIRE LIFE PAYS FOR 
IN MONTHS . . . 
AND THEY LAST THE LIFE OF THE 
CAR. FITS MOST U.S. AND FOREIGN 


AUTOS. и" 
Calif. add Sales Tax | 
$19.95 a Pair BankAmericard, 


Master Charge ОК... 
MONEY BACK 


Give Wheel Size, 
GUARANTEE No. Lugs, Make, | 
ROAD HUGGER 


SAVE MONEY 


Year and Model 


GYROBALANCERS.. 


Р.О. BOX 90815 
SUNNYVALE, CA 94088 
IN CANADA -JT PACER 
Р.О. BOX 6356 STNC, EDMONTON 
ALTA TSE AKS 


ALSO AVAILABLE AT 
MONTGOMERY WARDS, 
GAMBLES, GRAND AUTO, ALDENS, 
J.C. WHITNEY, PRINCESS AUTO, 
AND MANY OTHERS 


MOTORCYCLING 


BY RAY HILL 


New chain breaker 


This neat little chain breaker handles 
12"-, 5$&"-, and 34”-pitch chains. A 
ratcheting handle makes pushing the 
chain  breaker's specially hardened 
punch pin down through the chain link 
easier and quicker. The punch pin 
pushes the rivet pin all the way through 
the chain link. A molded nylon-covered 
handle makes the chain breaker more 
comfortable to use when removing stub- 
born rivet pins. 

All the chain breaker’s parts аге 
replaceable. While its rugged construc- 
tion decreases the possibility of break- 
age, its reassuring to know that you 
don't have to buy a new chain breaker if 
a failure does occur. Just replace the 
missing part. 

The price of model No. 456 is 
$25.62. From Maxco, 1409 South Santa 
Fe Ave., Los Angeles, Calif. 90021. 


Air horns are better 


We've all been angered at one time or 
another by unthinking, unseeing motor- 
ists who rudely cut in front of us on the 
road. And of course we've blown our 
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little motorcycle horns and been further 
outraged at the ineffectual beep they 
make. 

Take heart. You can wake up those 
rude dudes fast with these Hella air 
horns. For $28,50 you get two horns, 
an air compressor, air hose, relay and 
installation instructions. The biggest 
problem you'll have is finding a place to 
mount everything. 

On my Yamaha RD 350 | mounted the 
horns and compressor on the han- 
dlebars. | fabricated some mounting 
brackets out of 14” strap steel, bending 
as necessary in a vise. The brackets 
are held firmly to the bars with screw- 
type hose clamps. Now when | blow my 
horns, the right people know it. 

They're sold by Racemark Іпїегпа- 
tional, Box 82, Burnt Hills, N.Y. 12027. 


Joy stick 
Because trail riding inevitably leads to a 


spill now and then, your clutch and 
brake levers may get a lot of abuse. 
Sometimes they bend; sometimes they 
break. My solution to this problem: 


| never fall (you believe that, don't 
you?) and | have a set of Magura 
levers. 


Now there's another solution on the 
market. It's called the Joy Stick. | tried 
out a couple of the levers on my 250 
Can Am. 

Unlike a conventional lever, which 
pivots at one angle around a pin, the Joy 
Stick pivots from any angle. And it's 
made of fiberglass-reinforced polycar- 
bonate (Lexan)—which means that it's 
virtually unbreakable. A boot is available 
to cover the pivoting area. to keep out 
dirt and mud. The boot is especially 
necessary in muddy conditions to keep 
mud from jamming the levers. 

The levers work pretty well. My only 
real complaint is that they aren't stiff 
enough for my liking. Even with the front 
brake fully on, the lever continues to 
give—right on back toward the han- 
dlebar. Also, | find that the lack of a 


е 


= 


fixed pivot point contributes to a vague 
feel. 

While the levers may not be stiff, the 
cost is: $10.95 apiece. Each boot is 
$1.95. From Ross-Myring Engineering, 
8822 Zeiler Ave., Pacoima, Calif. 


91331. 


Assorted metric fasteners 


А good habit to adopt is never throwing 
used fasteners away. Just put them in 
a special "junk" box, so that when you 
need a particular nut or bolt, you may 
already have it. For those of you who 


don't practice this old mechanic's 


ritual, or for those who want to augment 
your supply of fasteners, here's a box 
Of assorted metric fasteners—hex- 
head cap screws, pan-head machine 
screws, matching nuts, flat and lock 
washers. There are 252 pieces in all, 
$14.95 buys them and the sturdy 
plastic box they come in. You can order 
the Metric Mechanic's Pac from Ohio 
Metrics, Box 22, Warren, Ohio 44482. 


Wecor cruise control 


A simple cruise control for your scooter 
can make long street rides less tiring. 
This one is inexpensive and can be 
installed in seconds. It fits over the 
throttle grip. A rubber O-ring placed over 


* the end of the device provides tension 


on the throttle grip. To use it, you turn 
the throttle to the desired cruise speed, 
then push the cruise control against the 
brake lever. This stops the throttle 
springs from pulling the throttle closed. 
To close the throttle now, you must 
manually twist it. 

It works, but | don't particularly care 
for the amount of force you must exert 
to close the throttle. Nor do 1 like the 
amount of fiddling you must do each 
time you reset the device. The Vanda- 

Continued 
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Manitoba 


There are festivals across the land, dancing, feasts and fun. 
Come celebrate your summer in Canada. 
So friendly and so near 


A TOTALLY NEW CONCEPT IN ENERGY SAVINGS! 


FIREPLACE FURNACE 
GETS MUCH MORE HEAT FROM YOUR PRESENT FIREPLACE! 


Four heat chambers, each containing a triple baffle 
system. The heat chambers hold the air over the fire 
longer than other systems. Produces higher discharge 
temperatures, and being above the flame, there is less 
chance of burning out from heat and acids created by 
burning wood. Fitsany rectangu 

lar fireplace opening. Can be in 

stalled by home owner in less 

than 20 minutes. Gives you the 

luxury of a fireplace with effi- | 

ciency of a wood-burning stove. 


FACTS YOU SHOULD KNOW ABOUT Regular $349 
THE AMAZING, MONEY-SAVING NOW DIRECT FROM 
FIREPLACE MANUFACTURER . . . ONLY: 
FURNACE : 


. Fireplace Furnace can be easily instal- 
led in less than 20 minutes. 

. Saves up to 70". on fuel bills. 

. Puts out more heat than units costing 


TEINS of dollars more, Send check .. .or credit card hold- 
. Pays for itself in one season. ers can phone Collect, qive us card 
. Lifetime warranty on heat exchanger. number for immediate shipment. 


PERFORMANCE DISTRIBUTING, INC. 


3350 West Highway 13 / Burnsville, Minnesota 55337 / Phone: 1-612- 890- 5541 
HEAT HEAT HEAT HEAT HEAT HEAT HEAT HEAT HEAT 
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 1V3H LVY3H IV3SH LV3SH LV3SH 1V3SH LIV3H 1V3SH IV3H LV3SH LVSH 


presenting 


ENGINE BRITE— 
America’s No. 1 en- 
gine cleaner. Spray 
it on, .Hose it off ! 
GXT PAINTS— 
Available in nine 

(9) Extra Heat Re- 
sistant colors 


Ths Cert 
gahi ы шы 
DEGINASH 


popular 
demand? 


GUNK LABORATORIES, INC. 
5829 W. 66th Street 
Chicago, Illinois 60638 


EXCLUSIVE NATIONAL 
WORLDWIDE SALES 
RADIATOR SPECIALTY CO. 
CHARLOTTE, N. C. 28237 
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Motorcycling 


[Continued] 


Cruise unit | reported on in February 
was superior to the Wecor unit in these 
two respects. But it was more expen- 
sive, too. This one is only $6.95; the 
Vanda-Cruise is $21.95. 

Wecor cruise control can be pur- 
chased from Wilkinson Enterprises 
Corp., 308 Vine St., Roland, lowa 
50236. 


Radial-ply motorcycle tire 


To my knowledge, this is the first time 
a radial-ply motorcycle tire has ever 
been offered to the mass market. This | 


one, from Avon, is the result of two 


years of development work. Designed | 


for trials machines, it's a three-ply 
construction, with one radial ply built 
over a two-ply cross-ply casing. Avon 
says that with the new construction, 
extremely low pressures (as low as 
2.5 psi) can be used, resulting in more 
tread contact with the ground. Also the 
tread tends to wrap itself around ob- 
jects, giving greater grip. 

Available in 4.00 x 18 and 3.00 x 21 
sizes, it is supposed to offer the 
stability of a conventionally constructed 
tire and provide good puncture resis- 
tance. At press time prices were not 


available. The tires are sold through 


Hap Jones, 1040 Rock Ave., San Jose, 


Calif. 95152. 
Hard-to-find racing items 


If you're into road racing, you may have | 


found that things like Lewis road-racing 
boots and Ferodo disk-brake pads are 
hard to come by. You can find these 
and other goodies at Racers Supply, 
6959 Van Nuys Blvd., Van Nuys, Calif. 
91405, A dollar brings you their new 
catalog. Gs) 


E ie 
the man who 
can repair 


small engines. 


NRI Can Teach You How to 
Service Power Mowers, 
Garden Tractors, Chain Saws, 
Outboards, Mopeds... Learn at 
Home in Your Spare Time 


50 million small engines mean big 
opportunities for qualified servicemen. The 
man with knowhow can pick his own job or 
even start his own full or part-time business. 
And NRI can give you the training vou need 
to cash in! 


Exclusive! Build Engine 
as You Learn 

NRI “hands-on” training gives you the 
professional knowledge, the professional tools, 
and the professional bench training you need 
to start in this booming business. You 
actually build a 3!/2 HP engine as you 
progress...use tools like inductive tachometer, 
torque wrench, valve spring and ring 
compressors, mechanics’ wrenches that you 
get as part of your course. 

Choice of Two Courses 

With NRI's basic course, you 
concentrate on the big world of lawn and 
garden equipment, with 30 lessons covering 
ignition, lubrication, cooling, and starting 
systems, and overhaul. The 45-lesson master 
course includes additional training in other 
motors like generators, industrial equipment, 
even motorcycles. Either way 


you build the engine and E So 


get your working tools ! | 
to start a rewarding S ud 
new career. WS 
Mail e. 
Free Catalog... 
No Salesman Will Call 


If it feels like somebody else is 

— allthe — maybe it's time 

you looked at NRI home training 
for TV and audio technicians. 


No matter how hard you try, Pa i 
there are some jobs that just seem to | чо. | 

go nowhere. And others so monot- 
onous, they drive you up the wall. 
While all around, you see people 
enjoying what they do and making 
4 good living at it. 


NRI Can Set You Free 

There's a way out of the rut. jua f 
NRI home-training in TV and audio EE E Жж Lata | _ 
servicing. At home, in your spare E — LINE f : 
time, you can learn to become a TV 
electronics technician. Qualified to 
к hold down a good paying job as а 
serviceman or troubleshooter. Even 
start your own full- or part-time 
business. And you learn at your 
own pace without quitting your 


present job. 

* Learn by Doing, 

Actual Bench Experience Ё Е 
NRI is more than book learn- „= ШЫ B г | Ш. 
ing. Sure, we give you all the funda- — — pince " 

* mentals and theory. But it's reinforced color TV, introduce and correct typical й has for 63 years and more than a 
with practical experience every step of service problems. You even assemble million students. 

i the way. In our Master Course, you test instruments that you use for learn- Send for Free Catalog... 
build actual electronic circuits and test ing and earning, | No Salesman Will Call 
them. You construct a 4-channel Your equipment includes а Get all the facts on how NRI 

` audio center, а 25” diagonal solid state — transistorized Volt-Ohm Meter, TV career training can mean new oppor- 

" ET rem e WIDE ERU color pattern generator, advanced de- „ср, you. Send for our free 

sign 5" triggered sweep oscilloscope catal wi | Ф 
" ie alog describing lessons and equip- 
н € ment, other courses in digital compu- 
addition you build the oin = = E = те 
pe cgo auc communications, and more. No 
ешын ere Se tl pee 
У EOI EES Are ЗВ paid card today and see if you can't 
1 po Aperte BIVe y make more of yourself in this wide- 


real bench experience while you learn. open field. If card has been removed, 


Ask the Professionals write to: 

А documented national survey 
confirms for the second time that al- 
most half the professional TV service- 
men have had home-training. And 
among them, they recommend NRI as 
first or only choice by more than 3 to 1! 
That's because NRI training works, as 


NRI Schools 

McGraw-Hill Center for 
Continuing Education, 

| 3039 Wisconsin Avenue 

| й Washington, D.C. 20016 
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A semiconductor memory material in this electron micro- crystalline (bottom) structural phases. They are reversible: 


graph displays both amorphous or noncrystalline (top) and 


A family of mysterious 
materials is overturning the 
rules of solid-state physics 
and may generate cheap 
electricity from the sun 


By ED EDELSON 


"Watch this," said Dave Strand, 
picking up what looked like a 
strip of silvery, exposed photo- 
graphic film from a table. He put а 
negative over the film, gave it a 
brief zap of light from an ordinary 
flash unit-and there was an 
image on the film. 
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“Now watch this," Strand said, 
holding the same piece of film 
against a laboratory hot plate. 
Wherever the film touched, it 
changed from silver to a darker 
color. 

I was in the offices of a company 
called Energy Conversion Devices 
in Troy, Mich., just north of Detroit, 
and Strand was showing me a new 
kind of film that can lie exposed 
to light indefinitely and then pro- 
duce an image without benefit of a 
camera. 

But the real story was not the 
film. It was the material from which 
the film is made and the man who 


Amorphous changes to crystalline when exposed to energy. 


made that material possible. Energy 
Conversion Devices is built around 
a family of materials called amor- 
phous semiconductors, and it was 
created by Stanford R. Ovshinsky, 
one of the more remarkable people 
of our time. 

“Colorful” and “controversial” 
are the words usually employed 
to describe Ovshinsky. Neither 
makes him happy. He says he 
wants to be regarded as just anoth- 
er face in the scientific crowd. But 
Stan Ovshinsky has a way of mak- 
ing headlines. 

Just a few weeks before I inter- 

Continued 
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DODGE, NO. 


THINKOFITAS — 
AN UP-SIZE STATION 
WAGON FROM 
AMERICAS NO.1 SELLER 
OF VANS-WAGONS. 


We've been the industry leader 

in domestic wagon* sales for many 
years running. Here's to the 

years ahead. 


ALL-NEW SEATS. 

ө The bucket seats are more 
® comfortable, more 

\ CIF. And now you 
| can order them in 
[2 fun-to-touch 

| Fue FT fabrics. Mounted 

ES on curved tracks, 
the new seats allow 
P а higher position for 
E the shorter driver and 

more headroom for the 
байар driver. Ала you can order 
bench seating for up to 15 people. 


MORE ROOM, MORE QUIET. 

e We've made the engine cover 
smaller to make the people 
compartment bigger and increase 
the footroom. And on Custom and 
Royal models we've put in more 
sound insulation and made 
suspension improvements to 
make the ride quieter. 


IN VANS 
AND WAGONS, 


4 EXCLUSIVE TRAVEL SEATING PACKAGE. ° This new factory-installed option 
leon B200 and B300 Royal Sportsman lets you easily convert from 

two three-passenger bench seats to a dinette set to a double bed. The 
wood-grained-finish tabletop stows out of the way when not in use. The 
package makes your Sportsman into a home away from home. 


4 impa cry. 


EPA estimates for DodgeSportsman 
B100 wagon, with standard 
225-cubic-inch six-cylinder engine 
and manual transmission. Pretty 
good for a wagon that does this 
much work. Your mileage may vary 
according to vehicle condition, 
equipment, and how it is driven. 
California mileage is lower. 


NEW OPTIONS. 


Ule Sky Lite sun roofs, air 
conditioning, and more. Trailer- 
towing packages for up to 7000 
pounds gross trailer weight. Six 
different kinds of radios including 
units with 40-channel CB. 


MORE ROOMINESS. 
eMaxiwagon has eight inches 
more loadspace length this year. 


= a ; = йй: n-i- ——— € 


а ааба gee Г ore San Sala Р 


Room for more cargo and more fun. 
And its rear quarter windows 

wrap right around the corners to 
make backing up a snap. 


Put our new features together with 
Dodge dependability and value, 
and you'll see why we keep on 
selling more wagons than anyone. 
Buy or lease one or a fleet . . . at 
your Dodge Dealer's. 


a NO. Lo йок: 


со. Passenger van-type vehicles 
known in the industry as wagons. 


Semiconductors 
[Continued] 


M E . ^* claim was being made by a man 
- : | who didn't even have a college 
degree. 

But today, things look good for 
Ovshinsky's side. Most of his origi- 
nal, hotly disputed claims have 
been accepted by an influential 
part of the physics community. 
Some giant  corporations—Bur- 
roughs, Xerox, RCA, Fuji, Agfa— 
are working hard on amorphous- 
semiconductor research or are actu- 
ally bringing products to market. 
And amorphous-semiconductor re- 
search was one reason why Sir 
Nevill Mott and Philip W. Ander- 
son won the 1977 Nobel Prize in 
physics, an award which Ovshinsky 
—and a number of other scientists— 
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Burroughs Corporation, is used as an 


alterable memory for computers. |t 
changes in conductivity when hit by an 
electronic pulse, enabling the basic char- 
acteristics of a computer to be changed 


viewed him, for instance, he an- 
nounced at a press conference (in 
the British House of Commons, no 
less) that he had created a family 
of materials that can make solar 
electricity cheaper than electricity 
from coal, oil, or nuclear plants. 
The demonstration by Dave Strand, 
an ECD employee, was just one of 
a daylong series of displays of 
products that Ovshinsky describes 
as revolutionary. And before I left, 
Ovshinsky told me that devices 
based on his material have the 
capability of replacing everything 
on which today's solid-state phys- 
ics is based. 

Wait, there's more. Ovshinksy 1s 
a man who never went to college and 
who became, in turn, a self-taught 
automation expert, a self-taught 
brain expert, and a self-taught ex- 
pert in a hot new field of physics 
that he claims to have virtually 
invented. Some of the world's lead- 
ing physicists believe passionate- 
ly in his work; others talk about 
Ovshinsky in sentences that promi- 
nently feature the word “but.” A 
single scientific paper of his set off 
a fight that is just dying down after 
a decade (and which Ovshinsky’s 
side seems to have won). 

To spend a day or two with 
Ovshinsky, as I did recently, is to 
understand why he seems to be the 
center of controversy. This com- 
pact, hawk-eyed, 55-year-old man 
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simply and cheaply. The amorphous- 
semiconductor memory elements are 
massed in the wide patterned band at the 
left of the chip. Electron micrographs 
(left) show memory material іп “оп” 
(top) and ''off'" (bottom) states. 


with a halo of white hair has the 
almost hypnotic attention-drawing 
ability that is possessed by natu- 
ral leaders. He also has the knack 
of saying, in the quietest way possi- 
ble, things that can make his 
listeners sit up straight in aston- 
ishment. After listening to Ov- 
shinsky for a few hours, you find it 
hard to remember that other peo- 
ple are doing valuable work in his 
field and that many experts doubt 
that he can change the world of 
electronics in the way that he 
claims. 

And all of this fuss is 
nothing but glass. 

What's so special about glass? In 
solid-state physics, everything. On 
the atomic level, a glass is a 
sloppy, formless sort of substance, 
a lot of atoms bonded together in 
no particular pattern. But the sol- 
id-state physics that gives us the 
transistor radio, the pocket cal- 
culator, and the digital watch is 
based on rigidly ordered crystals, 
created under strict quality con- 
trol and fashioned by recipes mea- 
sured in parts per million. 

So when Ovshinsky came along 
saying that amorphous materials— 
glasses—can do many things that 
crystalline semiconductors can do, 
but at a fraction of the cost in 
materials, there was hell to pay. 
In the credentials-conscious scien- 
tific world, it didn't help that the 


about 


views as a vindication of himself. 

Ovshinsky's company, Energy 
Conversion Devices, is starting to 
turn his ideas into  saleable 
products. In a fast tour of its incon- 
spicuous group of cinder-block 
buildings, I was shown a new 
lithographic film that «uses по 
silver and that is said to be faster, 
cheaper, and better than the film 
now used to produce magazines 
like this one; a revolutionary new 
microfilm system that will allow 
users to add new information to 
old files—something that is im- 
possible with today's microfiche 
systems; a new kind of computer 
memory that can be either perma- 
nent or changeable, depending on 
your needs; and a few other won- 
ders. 

And Ovshinsky says the best is 
yet to come. His laboratory is 
working on a new kind of amor- 
phous material that can be made 
cheaply by the  bucketful, be 
sprayed in a thin film on a low- 
cost surface such as glass, and 
convert sunlight into electricity at 
prices rivaling or bettering those of 
today’s oil-burning plants. 

The paradox is that with 
products like this and intuitive 
theories that generally are proved 
sound by more detailed studies, 
Ovshinsky stil manages to be 
accused of overselling. Ап excel- 
lent illustration is the great 
threshold-switching flap of 1968, 
whose reverberations are just dying 
away. 


Threshold voltage switching 


It started innocently enough. 
Physical Review Letters, one of the 
world's great scientific journals, 
printed a paper in which Ovshinsky 
said he had observed a phenom- 

Continued 
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The only low tar 
menthol cigarette with | 
Salem satisfaction. _ 


Enjoy the satisfying 
cool taste you expect 
from Salem. Salem Lights 
and Lights 100's, the 
Lights that say enjoy. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 
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Unpackthe bag containing your inflat- 
able Avon dinghy from trailer or RV. 

Assemble the parts and begin inflating 
boat with easy-Lo-use Avon foot pump. 


Dinghy is inflated and ready for 
thwarts, splash guard or outboard. 
Dinghy is constructed of rugged hypalon 
reinforced with super strong nylon im- 
pervious tosun, gas, oil, even battery acid! 


Into the water and ready to go! Go 
fishing...skin diving... ог just explore! 
Your Avon is steady and ready to go 
when you are! 

Choose from 16 Avon inflatable boats. 
Write for free color catalog. 


ex 
Imtra Corp. 151-74 Mystic Ave., Medford, Mass. 02155 


Inland Marine 79-J4 Jackson St., Wilkes-Barre, Pa. 1870] 
Seagull Marine 1851-J4 McGaw Ave., Irvine, Calif. 92705 


Semiconductors 
[Continued] 


enon called threshold switching in 
a class of amorphous materials 
called chalcogenide glasses. (The 
chalcogenides are elements in the 
fourth column of the periodic ta- 
ble; the chalcogenide glasses in- 
clude elements from the third, 
fourth, and fifth columns. ) 

Switching, a basic phenomenon 
in electronics, occurs when an 
electric pulse above а threshold 
voltage changes a material from a 
conductor to a nonconductor, or 
vice versa. Ovshinsky said he had 
made such a switch out of a chal- 
cogenide glass. In effect, he was 
saying that a cheap glass could do 
everything that an expensive crys- 
tal could. 

Screams arose. Critics said that 
Ovshinsky was not giving the scien- 
tific details needed to validate his 
claim, that the switching phenom- 
enon in amorphous materials was 
not new and—most telling—that 
the switching was caused by heat 
melting the glass, not by a rear- 
rangement of electrons. Heat 
switches wear out quickly and so 
have limited uses, whereas elec- 
tronic switches last forever. If heat 
was the cause, then amorphous 
devices could never compete with 
crystal semiconductors. 

But as David Adler, an amor- 
phous-semiconductor expert at the 
Massachusetts Institute of Technol- 
ogy, says of Ovshinsky's 1968 pa- 
per, *Almost every statement he 
made in it has now turned out to be 
accurate." There is mute evidence 
of that on a table behind Ovshins- 
ky’s desk: an amorphous switch 
that has been going off and on 
since 1969, a total of 10,000 bil- 
lion cycles. 

But Energy Conversion Devices 
got surprisingly little practical 
benefit out of the report. The price 
of the stock did go up sensation- 
ally, from almost nothing to $150 
a share, but it came down almost 
as spectacularly. A few major cor- 
porations paid several hundred 
thousand dollars to explore Ov- 
shinsky’s materials, but nothing 
tangible emerged. ECD limped 


| along, its debt growing to a total 


of almost $20 million by the mid- 
1970”. 


Amorphous vs. crystalline 

In 1968, Ovshinsky said that 
amorphous semiconductors could 
compete with crystals. Just the op- 
posite happened. Amorphous mate- 


| rials appeared to languish while 
| crystalline semiconductors entered 
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a golden era that has given us all 
of today's electronic marvels. 

Ovshinsky blames scientific jeal- 
ousy and corporate blindness. Ап 
alternate explanation is that crys- 
tal semiconductors simply are eas- 
ier to work with. 

Most of today's semiconductors 
are based on silicon, an atom that 
forms four bonds with its neigh- 
bors. The first step is to make a 
perfect crystal of silicon. Then the 
material is “doped” by adding a 
minuscule amount of an element 
that forms either five or three 
bonds. In the crystal, these dopant 
atoms are forced to form four 
bonds. This means that there are 
either extra electrons or an ab- 
sence of electrons—holes—that can 
move through the crystal. The con- 
troled movement of these extra 
electrons or holes is what makes a 
semiconductor usable in electronics. 

But now look at amorphous sili- 
con, which has not gone through 
the expensive processing needed to 
make a perfect crystal. Because the 
silicon atoms are in disarray, the 
dopant atoms can form their nor- 
mal number of bonds, three or five, 
which means there are no extra 
electrons or holes that can be used 
electronically. 

And chalcogenide glasses seem 
to be an even bigger mess: a 
jumble of atoms such as selenium, 
tellurium, and arsenic that seem 
to be bonded together in no pre- 
dictable pattern at all. Adding 
dopants to a chalcogenide glass 
seems to be like spitting in the 
ocean. Getting a carefully con- 
trolled flow of electrons in such a 
material seems impossible. 

But it didn't seem that way to 
Ovshinsky. 

The son of European immigrants 
who became factory workers in 
Akron, Ohio, Ovshinsky says, “I just 
wasn't interested in school." After 
working in several cities as a 
machinist, he got interested in a 
field that had not yet been named 
automation. By the mid-1940’s, he 
had patented an automated lathe. 
By the early 1950's, he was re- 
search director for the Hupp Cor- 
poration, working on automation. 

Brain research was the logical 
next step after automation, Ov- 
shinsky says. He was working on 
neurophysiology at Wayne State 
Medical School in the 1950's; de- 
tailed drawings of brain structures 
line the wall outside his office. 
Ovshinsky saw the brain as an 

Continued 


Do something nice 
for your Chevy. 


If you want to do something nice for your Chevy, do what one 

out of three Chevy owners do. 

Take out the plugs your Chevy came with and put in 

a fresh set of Champions. 

Why the switch? 

Well, maybe you'd like to go with a leader. (Champion is the world's 
No. 1 selling plug.) Or maybe you're impressed with the fact 

that Champion wins more races than any other plug. 

Or maybe it's because you know that Champion is the spark plug 
specialist, and makes a plug that's exactly right for your Chevy engine. 
And by the way. We'd like to send you our new 

Champion Tune-Up Guide. 

It includes helpful information on maintaining your car plus 
a maintenance log, a gas mileage calculator, and our 
spark plug recommendations. Just send $1.00 plus your 
name and address to “Tune-Up,” Box 910, Dept. M, Toledo, 
OH 43661. Remember. Your Chevy might not come with 
Champions. But it sure goes with them. 


Champion Spark Plug Company * Toledo. Ohio 43661 k 
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arrangement of cells whose mem- 
branes are groups of disordered 
atoms, an arrangement that man- 
aged to encode information effi- 
ciently. That view led him to 
study the way in which another 
kind of apparently disordered sub- 
stance, amorphous materials, 
could encode information. That led 
Ovshinsky and his wife, Iris, to 
found Energy Conversion Devices 
to pursue his dream. 


Chalcogenide-glass paradox 


In the past few years, the theory 
of amorphous semiconductors has 
made enormous strides, thanks in 
part to the work of Anderson and 
Mott. 

Both were trying to explain a 
paradox about the chalcogenide 
glasses. All of the atoms in a 
chalcogenide glass appear to be 
bonded the way the textbook says 
they should. For example, sele- 
nium, one of the chalcogens, is 
supposed to form two bonds per 
atom. The book says that if sele- 
nium bonds  imperfectly, you 
should be able to detect the 
unbonded electrons by detecting 
their spins. 

No one could detect unpaired 
electron spin in the material. On 
the face of it, the lack of spin 
meant that all the atoms were 
bonded perfectly and that no de- 
fects were present. That would 
mean that a chalcogenide glass 
was equivalent to pure crystal, 
all of whose atoms are also 
bonded perfectly. Therefore, ad- 
ding a small amount of dopant to 
a chalcogenide glass should 
change its electrical conductivity. 

But doping did not affect the 
conductivity of chalcogenide 
glasses. Something was sopping up 
the dopant electrons and holes; 
the material had defects that 
couldn’t be explained in any con- 
ventional way. 

Anderson took the first step 
toward an explanation by making 
an analogy. It is known that elec- 
trons form pairs in superconduct- 
ing materials. Anderson said the 
same thing must be happening in 
chalcogenide glasses and that the 
pairing of electrons was what 
sopped up dopant material. But he 
couldn’t explain how the pairing 
might happen. 

Mott went one step further: He 
said that electron pairing occurred 
because there might be imperfect 
bonding in the chalcogenide glass. 
There would have to be “dangling 
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bonds"—free electrons—to do the 
pairing with the added electrons, 
Mott said. But he didn't explain 
where those free electrons came 
from. 

The explanation came from Marc 
Kastner and David Adler of MIT 
and Helmut Fritzsche of the Uni- 
versity of Chicago, who say that 
they got the clue from Ovshinsky. 
'There are free electrons, the theory 
goes, because every selenium atom 
doesn't form two bonds. Most do 
form two bonds, but some form one 
bond and some form three. The 
average is two bonds per atom, but 
there still are plenty of dangling 
bonds to sop up added electrons. 

Adler and Fritzsche credit Ov- 
shinsky not only for having the 
first intuitive understanding of the 
principles of amorphous semicon- 
ductors but also for developing the 
technique for making usable mate- 
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f G Some of the world's 
leading physicists believe 
passionately in his work; 
others talk about him in 
sentences that prominently 
feature the word ‘but’ 99 


rials. To start with, Ovshinsky said 
that large amounts of material 
would have to be added—instead 
of a few parts per thousand, more 
than a part per hundred. The tiny 
amounts added to crystalline 
semiconductors are called do- 
pants; Ovshinsky calls the mate- 
rials that are added in great quan- 
tity to amorphous semiconductors 
“modifiers.” 

The old method was to add 
modifiers to the molten glass, 
which was then allowed to cool 
slowly. The approach developed 
by Ovshinsky is to sputter or evap- 
orate the modifier onto a cold 
surface of amorphous material. 
Apparently, the slow cooling al- 
lowed the modifying atoms to be- 
come fully bonded, which elimi- 
nated the needed free electrons or 
holes. Sputtering them on keeps 
the atoms from bonding fully. 

ECD has not marketed threshold 
switches for business reasons, Ov- 
shinsky says. Instead, it has been 
concentrating on films made of 
amorphous materials, the kind of 
film that Dave Strand showed me. 
In the film materials, there is a 
two-step process. The first step is 


threshold switching. In the second 
step, the material changes its mo- 
lecular structure, which means 
that its opacity changes. This sort 
of change is useful because it 
permits flexibility. In ordinary 
film, one exposure permanently 
changes the entire area of the film. 
In ECD's amorphous film, any part 
that hasn’t been exposed can be 
changed later. You have a film 
that you can add images to over a 
long period of time. 

Or you can have a different (but 
related) amorphous material that 
demonstrates “memory switching": 
It will change in conductivity 
rather than opacity when it re- 
ceives an electronic pulse. That 
kind of material can be used for a 
new type of computer memory. 


Alterable computer memory 


The computer memory is a cross 
between the permanent memory 
that contains the basic operating 
instructions for a computer, and 
the temporary, erasable memory 
that contains instructions for a 
given job. Using ECD's memory 
material, the basic core memory can 
be changed at will, and it will 
remain in the new state indefi- 
nitely, to be changed again when 
the operator desires. This means 
that the basic characteristics of a 
computer can be changed simply 
and cheaply in a way that is not 
now possible. The alterable mem- 
ory is being marketed by Burroughs 
Corp. under agreement with ECD. 

Several different devices evolv- 
ing from ECD technology now are 
on the market or close to it. The 3M 
Co. has an agreement with ECD to 
sell a new microfilm system that 
ECD produces. With today's sys- 
tems, once you put a document on 
film, the record can't be changed. At 
ECD, I watched engineer Peter 
Klose not only add new entries to a 
microfilm sheet but also write 
comments on an old entry. I also 
saw a demonstration of a machine 
that allows microfilm entries to 
be made simply by typing the 
information into a computer, which 
turns the data into electrical im- 
pulses that develop the film. That 
machine might someday allow 
businessmen to put their day's 
results directly on microfilm by 
phone from a distant city. 

Then there's the lithographic 
film, for which ECD has licensing 
agreements with Fuji in Japan and 
Agfa in Germany. The film is made 

[Continued on page 188] 
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After 3 years and 2 million miles, 


The Motor Oil that saves you 
money three ways. It's New 
Generation All Season Motor 

Oil from Conoco. It lubricates 
and protects auto engines for 
15,000 miles, or one year, which- 
ever comes first. It exceeds 

API service SE — available as 
SAE 10W-20W-40 grade. 

We've been developing and 
perfecting this new oil for more 
than three years. And testing it 
for 2 million miles.In autos, vans 
and pickup trucks, old and new 


your motor oil has arrived. 


cars. In cities, on the highway, 
in all kinds of weather. 

We found New Generation All 
Season protected the engines 
up to twice the time span and 
double the mileage. However, in 
Cars under warranty, change 
according to manufacturers’ 
requirements. 

Today's engines are complex 
machines. And, many things, 
such as dirty spark plugs, faulty 
carburetor, dirty air filter can 
affect their over-all perform- 
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ance. But with proper car 
maintenance and this superb 
new oil from Conoco, engines 
can perform more efficiently 
and improve gas mileage. 

And best of all, this new oil is 
priced competitively with other 
new generation oils. 

So if you want to benefit 3 
ways, try Conoco's New Gener- 
ation All Season Motor Oil today. 
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Best buy inlow-cost 


stereo 
receivers 


You'll find excellent quality in 
receivers for under $300 


By LEN FELDMAN 


In my lab, I test and evaluate many 
hi-fi components—everything from 
super-powered basic amplifiers to 
inexpensive “compacts.” My con- 
clusion: If you’re planning to buy a 
stereo component system on a lim- 
ited budget, your best buy is an all- 
in-one receiver carrying a suggested 
retail price of $300 or less (which 
you can usually get for a lot less 


than that—justby shopping around). 

For that price, you can get a 
perfectly acceptable power rating, 
good tuner specifications, and plen- 
ty of features. But, in general, each 
model has slight trade-offs in its 
design. And those trade-offs could 
be important to you, depending on 
how the unit will be used and the 
speaker system it will be driving. 
Those considerations should Бе 
kept foremost in your mind when 
you shop. 


Features and trade-offs 
Generally, I found that receivers 


PHOTOS BY BOB BRODY 


priced near the $300 mark that of- 
fered less than 35 watts per chan- 
nel usually substituted some fea- 
ture or other as a trade-off. For ex- 
ample, the Sansui G-3000, with a 
suggested price of $280, delivers 
only 26 watts per channel of audio 
power. But it has a microphone in- 
put and a separate level control 
that enable you to mix your voice 
with other program sources. The 
Scott R-327, at around $260, deliv- 
ers only 25 watts per channel, but 
it incorporates a Dolby de-empha- 
sis switch. That means that you 
need only connect a Dolby adapter 
to one of the two tape-monitoring 
circuits to enjoy any Dolby FM 
broadcasts in your area (see box, 
p. 193). The broadcasting is cor- 
rectly decoded without modifying 
your tuner section for the correct 
high-frequency roll-off needed for 
Dolby broadcasts. And the addition 
of such a decoder will not preclude 
connecting a tape deck to the sys- 
tem since the Scott R-327 is 
equipped with two tape-monitor 
circuits. 

Many audiophiles have told me 
that one of the more important fea- 
tures they look for in a receiver 
is the presence of at least two tape- 
monitor circuits. This permits you 
to hook up two tape decks and to 
"dub" recordings from one to the 
other. Normally, this feature is 
found in higher-priced receivers, 
but three in our low-priced group 
had it: the Pioneer SX-650, Scott 
R-327, and Technics SA-5270. 

The Sherwood S-7210A also has 
two tape-deck connection circuits, 
and either connected deck can be 
"monitored" as recordings are made 
(providing the deck has separate 
record and playback heads). This 
unit, however, does not have an 
additional  tape-to-tape dubbing 
switch, so, when you copy from one 
deck to another, you'l have to 
patch up cables externally rather 
than just throwing a front panel 
switch. 

If you simply plan to install a 
single tape deck (either cassette 
or open reel), you'll find that all of 
the remaining receivers have at 
least one tape-out/tape-in or tape 
monitoring circuit for that purpose. 


Understanding power specs 


For most of us, these low (con- 
sidering the 200-watt brutes avail- 
Continued 


Author Len Feldman is a prominent 
writer and consultant for the hi-fi in- 
dustry as well as technical director of 
the Institute of High Fidelity. All tests 
on the receivers, such as this Advent, 
were performed in his lab. 
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SIGNAL INPUT POWER — dBf (0 авї - 


As FM signal strength increases, background noise and 
distortion decrease rapidly to the ultimate or lowest value. 
When noise is 50 dB lower than the signal, 
capable of delivering good sound. More signal strength is 
required to reach this point in stereo than in mono. 


able) power ratings are more than 
enough. "Today's more efficient 
speaker systems require far less pow- 
er input for a given amount of sound 
output than the diminutive, “sealed 
enclosure" designs that were popu- 
lar a decade ago. Some of today's 
high-efficiency speaker systems can 
deliver as much sound when pow- 
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the receiver is 


ered by 15 watts or so as do the 
older, lower-efficiency speaker sys- 
tems when fed with five or 10 times 
that power level! 

The first four columns in our 
table spell out the continuous 


power capability of the 14 receivers 
I checked and give several other 
facts relating to power output. Pow- 
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Distortion ratings for stereo receivers, as quoted in specifi- 
cation sheets, usually tell what the expected harmonic or 
intermodulation distortion will be at or above rated output. At 
all lower power-output levels, distortion is much lower and, 
for all practical purposes, 


inaudible. 


er bandwidth is defined as the fre- 
quency extremes over which the 
amplifier section of the receiver will 
deliver its full rated power. All but 
two manufacturers rated their pow- 
er output at such a level that full 
power 18 obtainable from 20 Hz to 
20 kHz—the nominal spectrum of 
human hearing. If а manufacturer 
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The National Academy of Television Arts and Sciences has honored General Electric 
for'The First Application of the Vertical Interval Reference (VIR) 


Signal System to Television Receivers: 


The VIR signal was designed by a TV industry 
committee to correct distortions in the TV color 
signal as it passed from network sources, through 
communications systems, to homes. The develop- 
ment of VIR was a big step in color broadcasting. 

The next challenge was to design a TV set that 
could use it. General Electric developed the VIR 
Broadcast Controlled Color System. And won an 
Emmy for being the first to use VIR in TV sets. 

GE VIR color sets have computer-like circuitry 
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which uses the broadcaster's VIR signal to auto- 
matically adjust color and tint, sixty times | а 
second, on many 44m 
programs. à; 
You owe it to your- 
self to see GE VIR § 
color TV in action 
before you buy a | 
new set. See a dem- 
onstration today. 
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wanted to rate the product at slight- 
ly higher power, he could probably 
accomplish that advertising ploy by 
accompanying the higher power fig- 
ure with a more restricted power 
bandwidth specification. For exam- 
ple, had Marantz wanted to quote 
a 20-watt-per-channel power rating 
(instead of the more honest 16- 
watts-per-channel it chose to use), 
it might have had to restrict the 
published power band to from 40 
Hz to 15 kHz. I have found that 
almost without exception the re- 
ceivers in this group can deliver 
substantially more power at mid- 
frequencies than they can at the 
frequency extremes of 20 Hz and 
20 kHz, where low-distortion out- 
put is more difficult to achieve. 

But note that the Superscope R- 
1270, though rated at 35 watts per 
channel, has a somewhat restricted 
power band extending only from 40 
Hz to 20 kHz. In other words, at 
the low frequency extreme of 20 Hz, 
this receiver cannot deliver its rated 
35 watts per channel of power out- 
put. 

How important is this considera- 
tion to you? ‘That all depends upon 
the response capability of your 
speaker systems. If your speakers 
roll off rapidly below 50 Hz any- 
way (as most low-to-medium-cost 
speakers do), the limited bandwidth 
may not be a significant factor. On 
the other hand, if you mate this re- 
ceiver with superior speakers that 
do have essentially flat frequency 
response to below 40 Hz, don’t ex- 
pect to drive them at those lower 
frequencies with the full 35 watts 
per channel quoted for the Super- 
scope unit at low distortion levels. 

Speaking of rated distortion fig- 


ures, I noted that manufacturers 
chose to list them from a low of 
0.1 percent to a high of 1.0 percent. 
Here, too, a manufacturer can make 
certain trade-offs in rating the pow- 
er output of a receiver or amplifier. 
For the Model 300 receiver, if Ad- 
vent had been willing to quote a 
rated harmonic distortion of 0.5 
percent instead of 0.15 percent as 
it did, the rated power output might 
have ended up at a higher number 
(that is, 16 or 17 watts per chan- 
nel, instead of the quoted 15). 

I found that the distortion rat- 
ings of the receivers had little or no 
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relationship to the way the receiv- 
ers sounded when delivering less 
than their full rated output. The 
graph of distortion versus power 
output illustrates why this is true. 
At all power levels below rated out- 
put, both harmonic distortion and 
intermodulation distortion are far 
below their rated values and are all 
but inaudible under musical listen- 
ing conditions. In fact, every one 
of the receivers evaluated actually 
delivered somewhat more power 
output (for rated distortion) than 
their published specifications indi- 
cate. 

This power reserve or safety factor 
is built-in insurance against possi- 
ble accusations of exaggerated ad- 


dBf takes over from microvolts 


Traditionally, manufacturers of FM 
tuners and receivers have quoted the 
various  signal-sensitivity ratings of 
their products in terms of microvoits 
(millionths of a volt) of signal reach- 
ing the antenna terminals. Unfortunate- 
ly, this method can raise some ambi- 
guities, since it's really the power of 
an incoming signal and not the voltage 
that counts. A given number of micro- 
volts applied to a 75-ohm antenna ter- 
minal corresponds to twice as much 
power as that same number of micro- 
volts if applied to a 300-ohm pair of 
antenna terminals (power equals the 
square of the applied voltage, divided 
by the resistance of impedance: 
Р = V*/Z). 


To eliminate that ambiguity, recently 
approved tuner and receiver measure- 
ment standards have adopted a power 
notation for signal strength rather than 
voltage. But, since we are dealing with 
very minute wattages, it is convenient 
to establish a decibel reference against 
which other powers can be compared in 
dB. The reference for O dB chosen is 
one femtowatt, or 1 x 10" watts. That 
reference is called O dBf (O dB with 
respect to 1 femtowatt). 

In reading the latest FM receiver 
sheets, you may find voltage notations, 
dBf notations, or both. It is relatively 
easy to convert from microvolts to dBf. 
The formula works out to be: 
dBf = 109, «V/0.55. 
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vertising claims that might be made 
by the Federal Trade Commission. 
(In 1974, the FTC promulgated a 
rule telling audio amplifier and re- 
celver manufacturers exactly how 
they must specify audio power-out- 
put ratings so that one product’s 
power capability can be compared 
meaningfully with another’s. ) 


FM performance 


Chances are that next to records, 
FM stations will supply most of 
your listening music. Although 
most receiver manufacturers stress 
the “usable sensitivity” figure of 
their tuner sections as if this were 
the most important FM perform- 
ance specification of all, there are 
other specs that are far more im- 
portant. In terms of weak-signal 
reception, the newer 50-dB quiet- 
ing-sensitivity specification (for 
both mono and stereo operation) 
tells us a great deal about how 
much signal strength must reach 
the antenna terminals of the receiv- 
er for us to enjoy a program with 
signal-to-noise ratios of 50 dB (the 
agreed-upon minimum for high-fi- 
delity listening). As you can see in 
the listings, it takes a good deal 
more signal strength to reduce 
background noise by 50 dB (com- 
pared to desired program level) 
for a stereo signal than it does for 
a mono transmission. 'This is an in- 
herent characteristic of the stereo 
broadcasting system used in the U.S. 
Of course, a good outdoor antenna 
will bring in more signal and result 
in greater background-noise sup- 
pression for all of the receivers I 
checked. Based upon published spe- 
cifications, the Radio Shack (Real- 
istic) receiver would seem to reach 
acceptable background-noise levels 
with a bit less incoming signal 
strength than the others (both in 
mono and stereo). Under actual lis- 
tening tests, however, the Fisher 
RS-1035, Marantz 2216B, Sherwood 
S-7210A, and Technics SA-5270 de- 
livered as low a background noise 
level for relatively weak incoming 
signals. Given a strong signal, the 
JVC JR-S200-IT boasts the best ul- 
timate quieting figure (78 dB) in 
mono, while the Technics SA-5270 
claims a 70-dB ultimate quieting 
figure in stereo. The Sony STR- 
2800SD and the Sansui G-3000 are 
not significantly far behind with 
readings of 68 dB and 67 dB respec- 
tively. Under actual listening condi- 
tions, background-noise level (un- 
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Stereo receivers 


[Continued] 


Comparing signal-to-noise specifications 


One of the more important specifica- 
tions of any audio component is its sig- 
nal-to-noise ratio. Many listeners find it 
hard to detect harmonic or even inter- 
modulation distortion during musical 
listening until it reaches one percent 
or even much more. But almost every- 
one is bothered by background noise, 
whether it be a random hiss or steady 
hum. As the term signal-to-noise implies, 
the decibel values given for this specifi- 
cation must always be referenced to 
some signal level. 

Unfortunately, not all manufacturers 
use the same signal reference. Some 
may quote phono S/N with respect to 
the actual phono input sensitivity of 
their phono preamp sections. Suppose, 
for example, that 2.5 millivolts at the 
phono input will produce full output 
from a  50-watt-per-channnel receiver 
with an S/N figure of —65 dB in refer- 
ence to that input. Then, with the volume 
control turned up fully, there will be 
15.8 microwatts of noise. But, if the 
manufacturer had measured the S/N 
ratio with respect to a greater, 10-milli- 
volt input signal, he would have had to 
turn down the volume control by some 
12 dB in order not to overdrive the re- 
ceiver. The measured hum-and-noise 
would then also go down by the same 
amount to a new figure of —77 dB. 


der strong-signal conditions) was 
limited not so much by the quieting 
capabilities of the receivers as by 
the nature of the program sources 
being used at the broadcast stations. 
(Records and tapes constitute most 
of the music broadcast over FM, 
with very little live-performance 
material available.) 

The graphs illustrate the way in 
which noise and distortion (in both 
mono and stereo listening modes) 
tend to decrease in any FM tuner 
circuit as signal strength increases. 
They also serve to emphasize the 
importance of connecting a good 
FM antenna to any receiver, re- 
gardless of its price or power cate- 
gory. 

The FM distortion values quoted 
for mono and stereo reception are 
reached every time a station modu- 
lates its transmitter to maximum 
levels. The distortion values shown 
may be reached regardless of the 
volume-control setting on the re- 
ceiver because the distortion is a 
function of the tuner section itself. 
(This differs from the way in which 
an amplifier's distortion increases 
to rated values only when full pow- 
er output is delivered by the am- 
plifier.) Lowest FM distortion in 
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An unsuspecting shopper who didn't 
know the signal reference level might 
presume that this was a much better 
figure than the —65 dB quoted with ref- 
erence to actual input sensitivity. 

In our comparison table, we have re- 
ferred all signal-to-hum-and-noise mea- 
surements to a standard value of 10 mil- 
livolts. In addition, we have used S/N 
readings that have been weighted in 
accordance with а so-called “A” 
weighting curve, which puts less em- 
phasis on less-audible ultra-low and 
ultra-high frequencies than it does on 
the more annoying midrange and me- 
dium-treble noise components. Thus, 
our comparative S/N figures in Table | 
may be compared on an equal basis. 
Should you run into S/N specs based 
on some reference level other than 10 
millivolts, here's how to convert that 
figure to the same reference levels we 
used. 


If S/N figure is Add the follow- 


based upon a ing number of 
phono input dB to the quoted 
signal of: S/N ratio 
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mono is claimed by the Realistic 
STA-85 and the Rotel RX-508, with 
values of 0.1 percent. In the case of 
stereo listening, lowest distortion 
figures are claimed for the Advent 
300 (0.2 percent) and the Sansui 
(33-3000 (0.25 percent). 

A specification that is more im- 
portant to metropolitan city dwell- 
ers, such as myself, than to rural 
listeners, where there are fewer sta- 


£& ^ fact, every one of the 
receivers delivered more 
power output (for rated 
distortion) than their 
specs indicate 99 


tions on the FM dial, is alternate- 
channel selectivity (often called, 
simply, selectivity). In areas such 
as mine, where there is practically 
no empty space on the FM dial, 
high selectivity figures mean that 
the receiver will be able to zero 
in on a desired signal without inter- 
ference from another nearby signal. 
Of the sets evaluated, the Advent 


300, Marantz 2216B, Rotel RX-503, 
and Technics SA-5270 performed 
best in this regard, with the Fisher 
RS-1035 and the Sherwood 5-7210А 
following closely behind them. Of 
course, if signals are widely spaced 
on the dial in your listening area, 
high selectivity figures (measured 
in dB) are of considerably less im- 
portance. If you elect to purchase 
one of the receivers with poorer se- 
lectivity (the lowest in the group 
was the Superscope R-1270), you 
can still overcome alternate-channel 
interference to some degree by in- 
stalling a highly directional outdoor 
FM antenna. These can be pointed 
in the direction of the desired signal 
and be less sensitive to signals com- 
ing in from other directions. If, as 
in my case, most of the transmitters 
in your area are located in one gen- 
eral area, this solution will not 
help, and you'd better look for one 
of the receivers that has a better al- 
ternate-channel-selectivity rating. 


Phono considerations 


All of the receivers listed will ac- 
cept just about any magnetic phono 
cartridge at the phono input jacks. 
There were wide differences in 
noise and hum levels, with the Ad- 
vent 300, JVC JR-S200-II, Pioneer 
SX-650, Technics SA-5270, and 
Sony STR-2800SD clearly ahead in 
this important performance specifi- 
cation. (See the box on this page for 
an explanation of the many non- 
standard ways in which phono sig- 
nal-to-noise is sometimes specified 
before trying to compare other re- 
ceivers for phono hum-and-noise 
performance from printed  bro- 
chures.) When it comes to hum and 
noise in phono reproduction, much 
depends upon how loudly you play 
your recordings. During very loud 
musical passages, residual hum and 
noise is pretty well masked by the 
music on all of the receivers listed. 
If your volume level is turned up 
high, though, and a soft passage of 
music comes along, you are more 
likely to hear background hum or 
noise when using the Fisher RS- 
1035, Kenwood KR-2600, or perhaps 
some of the models that provide no 
phono signal-to-noise specifications 
whatever. 

The phono sections of any of the 
receivers that can handle a signal 
of at least 100 millivolts can be 
safely mated with even high-output 
phono cartridges without the danger 
of phono-input overload. This type 
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Radial-Matics will make what- 
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The spirit of Marlboro in a longer low tar cigarette. 


Warning: The Surgeon General Has Determined 


Kings: 12 mg ''tar 0.7 mg nicotine av. per cigarette, ЕТС Report Aug: 77 | That Cigarette Smoking Is Dangerous to Your Health. 
100's: 12 mg "tar, 0.8 mg nicotine av. per cigarette by FIC Method. 
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Getting a good air-to-air photo is rare- 
ly as simple as just aiming a camera 
from a chase plane. When PS flying 
editor Ben Kocivar talked over plans 
for photographing this month's cover 
picture with Ralph Sawyer, pilot of the 
Skyjacker, Sawyer told Ben about an- 
other photo session in which he had 
been involved: An $S-104 jet fighter 
plane snuggled a little too close to a 
B-70, got caught in the violent vortex 
turbulence from the big bomber's wing 
tip, and was whipped into a midair col- 
lision. With this ominous tale fresh in 
mind, they planned their shooting script 
—carefully. There would be two-way 
radio contact at all times and a definite 
flight plan. Skyjacker would fly pre- 
determined steady headings. Ben and 
his pilot in the Cessna 172 would fly 
formation and maneuver for the best 
photo angles. The sky was overcast, but 
fast-moving clouds opened patches of 
sunlight here and there. Ben had four 
loaded Nikkormats with him so he 
wouldn't waste time reloading. On the 
radio he tried to talk Sawyer into beams 
of sunlight as they would pop through. 
It was frustrating. Just as he would get 
a picture framed in the viewfinder, des- 
ert air turbulence would bounce him 
or Skyjacker out of position. After doz- 
ens of near misses (photos, not air- 
planes), Ben captured the picture you 
see on the cover. 


Nationwide Sun Day 


Many of you are probably already in- 
volved with local groups in planning 
festivities for this nationwide celebra- 
tion of solar energy. If not, it isn't 
too late to start. The celebration, Sun 
Day, designed to “lead the United 
States into the solar era," will take 
place on May 3. It is being organized 
by the same coalition of people and 
organizations that made Earth Day back 
in 1970 such a significant turning point 
in our attitude toward the environment. 
Among Sun Day events are teach-ins, 
demonstrations, and energy fairs. The 
day will begin with a sunrise celebra- 
tion on Cadillac Mountain in Maine, 
where the sun first hits U.S. soil. Thou- 
sands of other events are planned 
across the country. Everyone interested 
can get into the act. lf nothing is 
planned in your community, you can 


get it started. For more information 
call Richard Munson or Peter Harnik 
at 202-466-6880. 


EPA studies mpg tests 


If you have had reason to question the 
EPA's fuel-economy numbers, you are 
not alone. The people at EPA are hav- 
ing second thoughts about the way they 
get those figures. They recently put to- 
gether a 26-page evaluation of the 
problem. Over the past four years, EPA 
has been comparing the fuel economy 
of the test vehicles that are supplied by 
manufacturers and from which the offi- 
cial EPA fuel-economy figures are ob- 
tained with that of a sampling of actual 
production cars. On average, in-use 
cars obtain about five percent lower 
city-driving and six percent lower high- 
way-driving fuel economy. The biggest 
discrepancy is in the subcompact class. 
Yet to be explained is the observation 
that subcompacts with German-made 
engines showed the least difference 
while Japanese-made engines showed 
the most. The agency is working on 
methods to bring more reality to the 
numbers it publishes. 


NMR whole-body imaging 


Work оп  nuclear-magnetic-resonance 
techniques that can give detailed pic- 
tures of organ functions in sections 
through the human body [PS, Dec. 
77] is spreading to commercial labo- 
ratories. Some observers are predicting 
that the technique could be in clinical op- 
eration within two years, The first re- 
search team to report results from whole- 
body scanning systems is led by Ray- 
mond Damadian, whose work we told 
you about last December. Now we hear 
that EMI, the giant electronics manufac- 
turing company in the U.K., is working 
on equipment. Pfizer, a U.S. company, 
is sponsoring research at the University 
of California Medical School, and 
Philips of Holland is also developing 
equipment. Teams at the State Univer- 
sity of New York at Stony Brook and at 
Nottingham University in England also 
have projects under way. Although it 
has been demonstrated that NMR radio 
signals can detect differences and 
changes in human tissue, the original 
hope that it could detect cancer in liv- 


ing human tissue has not yet been 
proven. Damadian is convinced that it 
can, but other researchers aren't sure. 


Shiftless automatic 


| get many queries from readers asking 
what has happened to new inventions 
or new technologies they've read about 
in past issues. Many people seem to 
assume when they don't see it on the 
market in a year or two that the new 
device was either "bought up by the 
big corporations to prevent competi- 
tion" or that we misled them in our 
story. What they don't realize is the 
long and hazardous road a new inven- 
tion must travel before it reaches mass 
production for the market. 

| mention all of this by way of answer- 
ing a reader about the variable kinetic 
drive described in our April 1973 issue. 
European Editor David Scott, who wrote 
that article, reports that Borg-Warner in 
Britain is working on the shiftless VKD 
automatic and is building a transmission 
designed for small front-drive cars with 
transverse engines. They are unwilling 
to talk about it now or give any further 
details, but Scott has picked up the 
rumor that it is for the 1979 Ford Fiesta. 


Recycling crankcase oil 


With more and more car owners chang- 
ing their own oil, disposing of the used 
oil is becoming a dilemma. Many com- 
munities will not allow you to burn, 
dump, or bury what is drained from the 
engine. Since motor oil does not wear 
out—it only becomes contaminated and 
uses up the additives—the obvious solu- 
tion is to clean it up, incorporate fresh 
additives, and use it again [PS, Aug. 
76]. Now a non-profit program called 
SOAR (Save Oil America Recycles) has 
been started in California. lt is co- 
sponsored by the California AAA and 
the California Service Station Associa- 
tion. Service stations displaying the 
SOAR decal will accept used crankcase 
oil and turn it in for recycling. 
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Editor-in-Chief 
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How can you keep solar 
heating simple? Scientists 
compare three different 
approaches in a unique test 


By ARTHUR FISHER 
PHOTOS BY THE AUTHOR 


Сновт RANCH, NEW MEXICO 
The sky was a piercing blue. The 
air, on a mid-October morning, was 
a brisk 50 degrees, but the sun 
burned with an intensity peculiar 
to the mountains. I was at Ghost 
Ranch Conference Center, a 
sprawling complex set in the wild 


and beautiful landscape of north- 
central New Mexico. 

My guides were Aubrey Owen, 
community programs coordinator 
at Ghost Ranch, and Benjamin Т. 


Simple collectors for solar water heat- 
ing are explained by engineering con- 
sultant “Buck” Rogers. The 40-gallon 
water tank is in a small attic where height 
is sufficient for thermosiphon circulation. 


in their solar heating systems. 


(Buck) Rogers, engineering con- 
sultant to the Solar Energy Group 
at Los Alamos Scientific Labora- 
tory (LASL) about 30 miles away. 
We had walked to the rim of a bowl 
where four small red buildings 
clustered. 

"You're looking," Buck Rogers 
said, *at the only adobe buildings 
reinforced with thermocouple 
wire." 

He was only half joking. The 
structures, called Sundwellings, ex- 
emplify the low-technology ap- 
proach to solar heating: They use 
passive systems, energy conserva- 
tion, and the humblest of local 
materials. Yet they are also part of 
a unique scientific experiment. 

Each building is a 20-by-40-foot 
dormitory. They are identical in 
size, compass orientation, and con- 

Continued 


Hand-carved doors were fashioned by 
local craftsmen. Residents of northern 
New Mexico helped build Sundwellings 
as part of program to train local popu- 
lace in solar construction techniques. 
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Two of the passive solar systems used in the Sundwellings appear above. 
Top photo shows unit with thermal storage, or Trombe wall. The Trombe wall 
can be seen behind double glazing; it is made of adobe painted black. Protrud- 
ing round beams are vigas, peeled logs traditionally used to support roofs. 
Note weather monitoring instruments atop building. Bottom photo shows green- 
house unit, with plastic glazing for diffused light. Below, Aubrey Owen of Ghost 
Ranch demonstrates how simple cooling vent in ceiling is opened and closed. 
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struction materials. Three of the 
units employ solar systems--each a 
different variety of passive solar 
heating. The fourth, a control unit, 
has none. The thermocouples— 
about 50 embedded in each unit— 
together with a miniature weather 
station and recording equipment, 
will enable scientists at LASL to 
monitor the Sundwellings’ perfor- 
mance, That’s the first time we'll 
be able to compare different solar 
heating systems in a rigidly con- 
irolled way, and perhaps get some 
valid data on which works best— 
and why. 

The Sundwellings project, Owen 
and Rogers told me, evolved when 
the Four Corners Regional Com- 
mission encouraged a group of 
solar experts to develop designs for 
houses that would meet the needs 
of poor farmers in New Mexico, 
Colorado, Arizona, and Utah. The 
group came to be known as the 
Sundwellings technical team, and 
was headed by solar pioneer Peter 
van Dresser. Eventually, the team 
decided to proceed with a combina- 
tion demonstration and training 
program at Ghost Ranch, near Abi- 
quiu, N.M. The funds came from 
the New Mexico Office of Man- 
power Administration, Four Corners 
Regional Commission, and Ghost 
Ranch Conference Center. 

The aims of the project were 
dictated by a viewpoint as old as 
the culture that permeates this 
upland region, colonized by Span- 
ish settlers as early as the sev- 
enteenth century. 

The traditional Hispanic archi- 
tecture is still ubiquitous. That 
building style uses materials that 
are cheap and locally available. 
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The Sundwellings team decided 
to use them too: adobe bricks that 
could be made at the site; the 
round ceiling beams called vigas 
that are simply logs felled in a 
nearby forest and then peeled; flag- 
stone quarried locally; rough-hewn 
lumber; coarse sawdust for ceiling 
insulation; and pumice mined in 
the area for perimeter and wall 
insulation. 

The actual construction of the 
units was carried out by Indian 
and Hispanic residents of the re- 
gion as part of a training program. 

Finally, the team chose three 
basic passive solar systems to dem- 
onstrate the feasibility of inexpen- 
sive, energy-conserving, ecological- 
ly sound architecture. 

Under the direction of Dr. J. 
Douglas Balcomb, LASL is now 
monitoring a total of 11 different 
passive solar buildings across the 
country, including the four at 
Ghost Ranch, a program that re- 
flects the Department of Energy's 
increasing interest in the tech- 
nique. (We'll report on the results 
of this research in a future article. ) 

Just what is a passive solar 
system? 'The definition is some- 
what slippery. Summarizing а 
meeting on the subject in New 
Mexico in 1976, Dr. Balcomb wrote 
that although some were in favor of 
dropping the term “passive” entire- 
ly, *I feel that we are stuck with 
the word and should probably 
make the best of it. I would define 
a passive solar heating and cooling 
system as one in which the thermal 
energy flows by natural means 
.. convection or radiation." 

The simplest type of passive 
solar architecture is the direct-gain 


GREENHOUSE 

UNIT Drawing 
shows construction 
details common to 
all four Sundwelling 
units, Greenhouse is 
sunken 214 feet 
into ground for frost 
protection, has dou- 
ble plastic glazing. 


Warm air from 
greenhouse rises 
into room through 
vent in wall: cool 


air sinks into green- 
house to be warmed. 
Adobe wall behind 
it warms room and 
greenhouse at night; 
heat is also stored 
in other walls and 
floor. Greenhouse 
can be closed off 
to prevent unwanted 
heat gain or loss, 


approach, which uses a large area 
of south-facing glazing and a large 
amount of building mass to store 
the heat that enters through the 
window. The whole house acts, 
according to Dr. Balcomb, as “а 
sort of live-in solar collector." 

А second passive approach is the 
thermal storage wall, or Trombe 
wall (named after the French solar 
physicist Felix Trombe). Here a 
massive wall, dark in color for 
maximum absorption, soaks up 
heat from sunlight pouring through 
the glazing. (The sunstruck surface 
of the Trombe wall at Ghost Ranch 
reaches 130? F.) The wall may con- 
sist of concrete or adobe or even 
water-filled drums. 

The solar greenhouse is a passive 
system that combines the Trombe 
wall and direct-gain approaches. 

Each of the solar Sundwellings 
units has a different one of these 
three generic types of passive solar 
space-heating systems. (The 
fourth control unit has no solar 
facade, just ordinary windows.) 

Data-gathering from the Sun- 
dweilings is far from complete. 
“For one thing,” Buck Rogers told 
me, “it takes some time for these 
buildings to come to equilibrium 
with the environment: there’s a 
tremendous amount of water in 
new adobes, and they take a long 
time to dry out.” 

But on the basis of preliminary 
results, the dormitories are per- 
forming reasonably well. The night 
before my visit, the temperature 
outdoors bottomed at 26° F, but 
the interior of the greenhouse unit 
never went below 68° F. That was 
without turning on the butane 
backup heater that is provided in 


Sundwellings at Ghost Ranch: how the passive solar systems work 
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Basic floor plan of test units—two bedrooms plus bath 


CONTROL UNIT "Without special solar features, control unit 
is simplest of the Sundwellings (the most complex—the 
Greenhouse—appears on the facing page). Like all the units, 
it is made of adobe, which stores heat well but is not a good 
insulator; so north wall is double, has 
ten-inch cavity with pumice insulation. 
Sketch shows sunlight angle of high 
summer (S) and low winter (W) sun. 


DIRECT-GAIN UNIT Large south-facing, double-glazed win- 

dows let winter sunshine drench heat-absorbing adobe walls 

and flagstone floors. Heavy curtains 

prevent heat loss at night. In summer, 

planks are placed on jutting vigas to ©) 
| 


shade out high sun. 


TROMBE WALL UNIT Dark, heat-absorbing Trombe wall is 
placed directly behind double-glazed windows. Sunshine 
heats surface of adobe Trombe; air in space between glass 
and wall expands and rises, entering room through upper 
vents. Cool air flows into gap through 
lower vents, creating circulation. Heat 
travels through wall and radiates into 
room at night. 
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PASSIVE COOLING AND VENTILATION Variable shading 
placed on overhang keeps out summer sun. Air in hot space 
between roof and insulated ceiling rises and exits through roof. 
When ceiling vents are opened, warm air in room is exhausted 
and cool air is pulled in through window, even on calm days. 
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SOLAR WATER HEATING Antifreeze 
warmed in tubes of solar collector rises 
into jacket around hot-water tank. It 
transfers heat to water, cools, and sinks 
back into collector. Pump is unnecessary. 


each unit for the convenience of 
guests—if they need it. Thanksgiv- 
ing weekend, 1976, saw outside 
temperatures sink to —19? F; in- 
side it was 62° F. 

Tentatively, engineers at LASL 
figure that the passive solar sys- 
tems are capable of supplying 
roughly 50 percent of the total heat 
needs of these units in winter. 

“The amount of glazing in these 
solar units equals about one-third 
of the floor area," Buck Rogers told 


me. “To reach a contribution of 70 
percent of our heating from solar, 
we would probably have to have 50 
percent of the floor area in glass.” 
“Don’t forget costs," Aubrey 
Owen said before I left. “One of our 
aims was to show that low-cost, 
owner-built homes using cheap ma- 
terials could be effective with these 
systems. Well, our purchased mate- 
rials averaged less than $8000 per 
unit—less than $10 a square foot for 
the Sundwellings, including the 


collectors. We think that’s pretty 
darn good.” PE 


FOR FURTHER READING 

Passive Solar Heating and Cooling Confer- 
ence and Workshop Proceedings, May 18-19, 
1976, Albuquerque, N.M. (LA-6637-C). Pre- 
pared by Los Alamos Scientific Laboratory 


of the University of California. Available 
from the National Technical Information 
Service. 


Homegrown  Sundwellings by Peter van 
Dresser. The Lightning Tree. P.O. Box 1837, 
Santa Fe, N.M. 87501. 

Passive Solar Buildings: А Compilation of 
Data and Results (SAND 77-1204). Prepared 
Dr pande Laboratories, Albuquerque, N.M. 

Solar Energy Handbook 1978. Published by 
Popular Science. 
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color blindness چ‎ 


Color-correcting contact lens is worn in 
one eye only. It won't work if worn in 


two or if fitted into spectacles. 


Raspberry-red contact lens, 
worn in one eye only, can 
improve perception for many 
with poor color vision 


By DAVID R. ZIMMERMAN 


On the West Coast, restrictions 
were lifted from а color-blind 
man's boat license—after he was 
fitted with a bright red contact 
lens. Back East, the Chesapeake 
and Potomac Telephone Co. and 
the New England Telephone Co. 
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Perhaps, but not necessarily. Close up, 
the two different "eye" colors are cer- 
tainly noticeable, especially with green- 
or blue-eyed people (top). But our hazel- 
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A cosmetic problem for the wearer? 


What do color-blind people see? А nor- 
mal-sighted person can't know for sure, 
but optometrist Zeltzer has developed a 
photographic process, using a special 
pinkish-green dielectric filter (from Spec- 
trum System, div. of Valtec Corp., Wal- 
tham, Mass.) that he believes reproduces 
a scene on film roughly as the color-blind 
see it (top right). Compare that to nor- 
mal color vision represented by the photo 
made without filter (bottom right). The 
filter blocks out light of the red-green 
part of the spectrum that most color- 
blind people have trouble seeing. Scene 
in the top photo appears too blue be- 
cause there's no red light, (Photos by 
John Lind, X-Chrom Corp.) 
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eyed executive editor, Ken Gilmore (bot- 
tom), put the red lens in his left eye and 
walked around the office asking PS staff- 
ers if they "noticed anything different” 
about him. No one did. 


hired color-blind men they had 
previously rejected—after the men 
were fitted with the red lens. 

From the  elementary-school 
classroom to electronics engineer- 
ing, the world is becoming increas- 
ingly dependent on color coding. 
And that means the color blind are 
finding their opportunities more 
and more limited by their visual 
deficiency. But now, for the first 
time, color blindness can be at 
least partially corrected. А special 
raspberry-red hard contact lens, 
invented by Waltham, Mass, op- 
tometrist Harry I. Zeltzer, increas- 
es the range of colors a color-blind 
individual can detect. It works 
when worn in one eye, but—puz- 
zlingly—not when worn in both. 
The red X-Chrom lens also can 
correct nearsightedness and other 
errors of refraction. The cost, says 
Zeltzer, is little more than that of 
ordinary hard contact lenses. 

The new lens is named for the 
X, or female, chromosome, through 
which mothers transmit the reces- 
sive gene for color blindness to 
their sons. The mothers themselves 
are rarely afflicted, since their sec- 
ond X chromosome usually car- 
ries a dominant, normal gene for 
color vision. The result is that one 
in every dozen American males is 
color blind, while only one in ev- 
ery 200 females is afflicted. 

The commonest form of color 
blindness is red-green color con- 
fusion. The English call it dalton- 
ism, after their great 18th century 
chemist John Dalton, who was one 
of the first to discover it—in him- 
self. The person who suffers from 
it has impaired reception of red or 
green wavelengths of light. Reds 
are hard to distinguish from 
greens. Both may appear grayish 
and look like browns and blues. 


It really works 


Much experimental work still 
must be done to find out how and 
why the red lens helps overcome 
color deficiency and to delineate 
its benefits and shortcomings. Nev- 
ertheless, early published assess- 
ments, including some from the 
armed forces, indicate that it sig- 
nificantly improves wearers' abili- 
ties to identify varied hues of col- 
or, compare colors, and see colored 
objects. The American Optometric 
Assoclation foresees a "very prom- 
ising” future for the lens. 

Two Army optometrists who 
studied the lens say: “We have 
been able to improve performance 
on color-vision tests and in the 
practical situation of identifying 
different colored objects correctly.” 


While only four of the 10 Army 
reservists in these tests achieved 
all-day wear and continued to use 
the lens when the tests were over, 
Maj. Dennis Ditmars and Capt. 
Roderick Keener of San Francisco 
reported almost a 50 percent over- 
all improvement for all 10 men on 
color-vision tests. 

The men said the lens made 
their visual worlds more attractive 
and safer, too. “I can appreciate 
art work better," one remarked. “Т 
can pick out the proper colored 
clothing on a store clothes rack,” 
said another. A third declared, “I 
see red auto tail lights, brake 
lights, and turn signals more 
brightly now.” 

The X-Chrom lens will not help 
everyone who has trouble seeing 


6 Gi can see red auto 
tail lights, brake lights, 
and turn signals 
more brightly nowy 8 


colors. Some people simply cannot 
or do not want to wear contact 
lenses—and the method does not 
work when the red filter is mount- 
ed in the lens of ordinary glasses. 
Other people, Zeltzer says, are un- 
willing or unable to use the lens 
to learn to see new colors. 
Because it reduces the total 
amount of light reaching the ret- 
ina, the X-Chrom is difficult to 
use at night. There also may be a 
cosmetic problem, for while the 
lens is fairly well concealed against 
a brown or hazel iris, it shows up 
red or brown on a green eye and 
may appear red on a blue one. 
How the lens works remains un- 
certain, which is not surprising, 
since the nature of the physiologic 
defect in color blindness remains 
unclear. What is known 15 that an 
X-Chrom lens, a red filter, absorbs 
most blue light, much green, and 
some brown. But it admits most 
browns and reds, colors in the red 
zone of the spectrum between 
about 590 and 700 nanometers. 
Inventor Zeltzer has a tentative 
explanation as to why this helps 
correct color blindness: "When a 
person wears the lens, he will per- 
ceive some colors correctly through 
the naked eye—blues, for example, 
if he is red-green color blind— 
but other colors, for which he has 
a color deficiency, will be con- 
fused. The brain learns to recog- 
nize this confusion, and shifts to 
the eye with the lens. These colors 


are comparably enhanced by the 
lens, and so appear brighter. 


Visual information 


“This increases the color values 
of what for the uncovered eye were 
confused colors, and also makes 
objects of these colors stand out 
against backgrounds with which 
they previously blended. The cor- 
rected eye sees the colors, while 
the background may be perceived 
by the naked eye. This increases 
the contrast. The mind, then, con- 
tinuously selects that set of im- 
pulses, from one or both eyes, that 
delivers the most visual informa- 
tion." 

Eric Rosenfield, an electrical en- 
gineer from Marlboro, Mass., re- 
lates his experiences as an X- 
Chrom lens wearer: “As I became 
aware of this visual assembly pro- 
cess, I realized that there was a 
predictable system whereby the 
mind decided to accept the color 
sensations from one or the other 
of my eyes. And the total percep- 
tion was assembled from those 
pieces of each visual field so as to 
provide the maximum information 
about the objects." 

“The changes in vision caused 
by the X-Chrom lens," explains 
Zeltzer, “enables the person to 
make a greater number of color 
comparisons than he could with- 
out it, and also increase his sensi- 
tivity to color. This sensitivity is 
a learned attribute that increases 
with time—up to about six months 
of use. The increased sensitivity, 
in turn, stimulates the identifica- 
tion of a greater number of colors 
by name." A normal person typi- 
cally distinguishes 150 hues, Zelt- 
zer says, while a color-blind person 
may see only 75. The X-Chrom lens 
may increase that to 130 hues. 

But exactly what colors do 
wearers of the red lens see? There 
is no easy answer because there is 
no human “language” of color. 
That is, there is no way for one 
person to know what another is 
seeing when he looks at the lawn 
and says, “The grass is green." So 
Zeltzer does not know what lens 
wearers are seeing. But he thinks 
they are not simply seeing more 
shades of grey. Rather, he believes 
that they see hues that are new 
for them and similar but not iden- 
tical to hues seen by normal-sight- 
ed persons. "They're not seeing it 
the way you or I see it. They're 
perceiving new colors!" Gs) 


FOR FURTHER INFORMATION: 

Your ophthalmologist or optometrist can obtain 
technical information about the X-Chrom lens 
or the lens itself from X-Chrom Corp., 6 Bea- 
con St., Boston, Mass. 02108. 
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Simple controls and roomy 
body—is it a new flying 
shape we'll see in the '80's? 


By BEN KOCIVAR 


MOJAVE, CALIF. 
At 5000 feet, our Cessna 172 throttled 
back, banked, then dipped below the 
strange-looking flying machine. I 
was trying to get a good shot for this 
month's PS cover. As I aimed my 
camera up through the windshield, 
all I could think was: “It looks like a 
prop-driven barn door.” 

The inventor, Ralph W. Sawyer, 
claims it's the only true lifting body 
functioning in the world today. 
'That's what first intrigued me when 


Space Shuttle 


Wingless 
plane 


I heard about the wingless plane. Re- 
search on lifting bodies began in the 
early '60's, when NASA started plan- 
ning the Space Shuttle (see box, p. 
84). But Sawyer is probably the 
only one who's applied the lifting- 
body concept to airplane design. He 
sees his wingless plane as the fore- 
runner of a whole new class of air- 
planes that would be cheap to build, 
easy to maintain, and docile to fly. 
As a bonus, he says, his design should 
carry 41% times more load than an 
ordinary plane with the same span. 

I've heard claims like this before. 
But there was.another reason I want- 
ed to see Sawyer's aircraft. When I 
was a kid building model planes, I 
heard about the Burnelli transport 
( PS, Nov.'45]. Insp 


yc ор 


was a kind of lifting body—a three- 
foot-square balsa-frame airfoil, with 
two props powered by rubber band 
motors. With some winglets added, T 
the thing flew. So I was curious to 

see how Sawyer’s non-winged 18- 
foot-square airfoil would perform. 


Sawyer is the inventor, builder, ; 
and test pilot. As a flight-control and 
electronic technician at NASA’s | 2 


Dryden Flight Test Center, he 
worked on the lifting bodies that led 
to the Space Shuttle. His extensive 
technical and practical knowledge 
shows up in his plane's design. 

A quiet, dedicated man, he's deep- 
ly committed to the idea of a practi- 
cal lifting body. “This is my first” . 7 
manned version," he said, “but I've te 
built four unmanned ones, ranging . € 


Without wings (left), the unique plane 
chugs aloft, powered by a rear-mounted 
prop centered in the slot between air- 
foils. The small yaw door near the front 
of the left end plate is slightly open, 
helping to straighten out the plane dur- 
ing crosswind takeoff (top right). The 
doors are closed in flight, even during a 
steep turn (second photo). As seen 
from above (third photo), Skyjacker has 
four airfoil-shaped parts: the cockpit; 
the curved members close to the sides 
of the cockpit; the panel behind the prop; 
and the main lifting foils, each bordered 
by the end plates. At bottom, author 
Kocivar inspects an aileron. 


from a simple 12-inch cardboard 
glider through a six-foot, radio- 
controlled, two-engine craft." He's 
already invested about $100,000 in 
the project, he told me. 

Though the latest version is a 
two-seater, it has only 16 flight 
hours; he hasn't yet taken up a 
passenger. Sawyer calls it Skyjack- 
er "because it jacks itself into the 
sky." 

As I watched his takeoff, I saw 
his point. After running about 1200 
feet down the runway, he yanked 
back on the stick, and the plane 
leaped quite abruptly into the air. 

Куеп with its 200-hp engine and 
constant-speed, three-blade prop, 
however, Skyjacker didn’t exactly 
reach for the sky after takeoff. 
Climb rate was only about 250 feet 
per minute at 75 mph—much 
slower than a 100-hp Cessna 150. 

But as we flew in formation in 
quite gusty conditions, the plane 
seemed to verify Sawyer’s claims 
for unusual] stability. It flew with 
its nose rather high up, like a delta- 
wing design. 

Since the craft is experimental, 
we flew a loose square pattern 
around the airport. To get good 
pictures, we had to search for 
sunny holes in the clouds—so there 
was constant maneuvering. Though 
Sawyer is not a high-time pilot, he 
made some remarkably tight turns. 
Once he banked so steeply that he 
was partially inverted for a mo- 
ment. ‘The turns were even more 
impressive because Skyjacker has 
no rudder. On conventional planes, 
you need the rudder to correct for 
the sideways yaw that occurs when 
you bank the plane. 

Back on the ground, I asked 
Sawyer about this. “I simply bank, 
pull the stick back, and around I 
go," he said. “The plane’s low- 
aspect ratio makes it less sensitive 
to big center-of-gravity changes 
than conventional planes." 

Low-aspect ratio means the 

Continued 
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wingspan is unusually short com- 
pared to the chord—the distance 
lengthwise from the leading to the 
trailing edge. A conventional four- 
seater might have a 32-foot wing- 
span and a five-foot chord. Saw- 
yer's plane is 18 feet across and 18 
feet long from the tip of the cockpit 
to the trailing edge. 

Sawyer carefully designed his 
wingless craft to get as much lift as 
possible cheaply. There are not 
one, but four airfoil shapes in the 
lifting body (see photo). The 14- 
foot-long, orange end plates are 
another innovative touch. “They 
provide directional stability,” Saw- 
yer told me, “and increase lift by 
preventing spanwise airflow that 
normally spills off wingtips.” 

The propeller’s position at the 
rear is also carefully planned. Be- 
cause it sucks air back over the 
center at a faster speed than nor- 
mal airflow, the prop provides bet- 
ter laminar flow (good lift) espe- 
cially at slow speeds. This greatly 
improves stability at slow speeds 
that might cause other planes to 
stall and spin. 

The design makes the plane easy 
to fly. “Even in turbulence,” Saw- 
yer said, “it feels like you're on 
railroad tracks. And the plane 
practically lands itself.” 

Other advantages Sawyer men- 
tioned: 

e The plane lends itself to low- 
cost construction because it has no 
compound curves and no tapered 
spanwise sections. “Basically, it’s 
built like an egg crate,” he said, 
“with aluminum panels laid over 
built-up ribs.” 

ө It is cheaper and easier to 
maintain because it has no compli- 
cated flaps and no spoilers. 

e Its unusually thick lifting 
body is 15 percent of the chord— 
much thicker than conventional 
wings. 

e Its flight controls are basically 
simple—a stick, and a foot pedal 
that controls the nose wheel and 
yaw panels. 


Sawyer admits that his first 
plane does not perform impressive- 
ly. The fastest he's flown it has 
been about 150 mph indicated air- 
speed in a slight dive. Flying level 
at full-speed power, he does 107 
mph; he cruises at 95 mph with 75 
percent power; touchdown speed is 
65 mph with power, 75 mph with- 
out. But Sawyer points out that 
Skyjacker’s speed, climb rate, and 
other performance figures do not 
reflect its true potential. For one 
thing, Skyjacker is rather heavily 
constructed; it weighs 2150 pounds 
with its 200-pound pilot and 25 
gallons of fuel on board. 
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Ready for takeoff, Sawyer grasps con- 
trol stick. It features an electric trim 
button that controls two servo motors, 
which adjust ailerons for pitch and roll. 


But this is really a proof-of- 
concept airplane, rather than a true 
prototype. If it were a major manu- 
facturer's project, odds are that 
this first man-powered version 
would not be publicized at all. 

Sawyer's next goal? Getting fi- 
nancing to build a double-sized, 36- 
foot prototype, powered by two 
turboprop engines. This one would 
have no nose section sticking out, 
and pilot and passengers would be 
completely enclosed in the lifting 
body. He believes it could carry 
fuel for 4000-5000 miles. 

Getting a prototype approved by 
the FAA for commercial produc- 
tion will take much more money. 
Ralph Hare, chief of the FAA 
branch that certificates new air- 


planes, told me: “Certification of a 
radical new light plane design 
could cost as much as 11% to two 
million dollars and could take as 
long as two years." 'These big num- 
bers are the obvious reason you 
don't see many really new designs 
coming off the production lines. 

If it should get to the certifica- 
tion state, can the lifting body 
fulfill Sawyer's claims? Several ex- 
perts in aerodynamics told me 
there are some good arguments in 
his favor: 

е Compactness. The plane could 
take off, park, and taxi in re- 
stricted, narrow areas. 

è Lower weight. The thick wing 
permits use of lightweight girder 
construction. 

€ Possible lower cost. This 
would depend on the quantity and 
manufacturing methods. 

® Potential future development 
of a new STOL design using the 
same propeller placement but in- 
corporating high-lift devices such as 
in the YC-14 and YC-15 [PS, Feb. 
76, Nov. "7'1 |. 

Their reservations? 

e Hesearch has proven that in 
low-aspect-ratio designs the drag 
due to lift (induced drag) is worse 
than in a high-aspect-ratio design. 
This is why high-performance sail- 
planes have long, slim wings. 

True, the Concorde and some 
supersonic fighters have low aspect- 
ratio designs. But the narrow wing- 
span is not as much of a handi- 
cap when you start flying above 
400-500 mph. This takes tremen- 
dous amounts of costly power, how- 
ever. 

e Skyjacker's low climb rate is a 
symptom of high drag. Its ability 
to climb depends on having excess 
horsepower for the speeds it pro- 
duces. 

Almost everybody agreed that 
Sawyer is researching an area that 
needs exploring. If Sawyer’s on 
the right track, we may see some 
radically different new airplanes in 
in the next decade. РН 


Flying wings are not wingless planes 


From the 1920's through the 1940's, Vincent Burnelli devel- 
oped his "modified flying wing''—a conventional plane with 
a broad airfoil-shaped fuselage. The design gave more cargo 
space, and, he said, greater lift. Today, some hang gliders, 
a few sailplanes, and experimental craft like the old YB-49 
jet prototype, are true flying wings—planes with no tail sec- 
tion, but with large wingspans. Flying wings have a good lift- 
to-drag (L/D) ratio, which is essentially the same as the glide 
angle—that is, the distance a craft will travel forward com- 
pared to the distance it drops down. A really good sailplane 
might have an L/D ratio of 45:1. Such a ratio gives a plane 
a flat rather than a steep glide. 

While flying wings were developed as alternatives to con- 


ventional planes, lifting bodies were originally meant to be 
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improved spacecraft. For the Space Shuttle, NASA needed а 
craft that could withstand the heat of reentry from space, 
but that also could be maneuvered in the earth's atmosphere. 
A wingless craft would spread the heat load—but would have 
a very restricted gliding range. А number of pre-Shuttle de- 
signs, such as the M2-F2 and the X-24A, were pure lifting 
bodies. The X-24B [PS, Nov. '73] had small winglets, so 
some considered this a winged plane, like the Shuttle. A pure 
lifting body would have served NASA missions, but the Air 
Force needed more flexibility in choice of landing sites. A 
wingless Shuttle would have a very steep glide; wings im- 
prove its L/D ratio, increasing its glide range. 

some experts consider Sawyer's Skyjacker just a flying 
wing with a foreshortened wingspan. But he insists that its 
square shape (low-aspect ratio) and thick body make Sky- 
Jacker a true lifting body—thus a radical new aircraft design. 


Run-flat fire 


eliminates The spare 


By RICH CEPPOS 


The driver in the car beside me 
honked his horn excitedly, while 
pointing at my front tire and mouth- 
ing the word “flat.” I waved thanks 
and continued without concern up 
New York City's Eighth Avenue at 
speeds of up to 35 mph. The reason 
for my lack of concern: I was test- 
ing one of Goodyear's new flat- 
proof tires that seem destined to 
usher in a new era of driving with- 
out the spare tire. 

The only thing I noticed with the 
“flat” tire was a slight pulling to 
the right and a snow-tire-like hum 
coming from the front. Though 
completely unpressurized (I wit- 
nessed the valve being removed), 
the tire didn't flap itself into shreds 
or shake the car to pieces. 

Run-flat tires are not new, but 
the Goodyear version is different 
from past designs. It works without 
an inner liner, internal sealant, 
foam-filling, or a special rim. For 
those reasons, plus the fact that it 
can save an estimated average of 
18-22 pounds per car, the Goodyear 
flat-proof may finally eliminate the 
spare tire in new cars. 

A unique sidewall is the key ele- 
ment in the Goodyear design. “The 
sidewalls are about three times as 
thick as those on a normal radial 
tire," says Mark Mineur, a Good- 
year development engineer on the 
project. "When they deflate, the 
weight of the car is supported sole- 
ly by the sidewalls. 

"The biggest problem that pre- 
vented us from using this design 
before was heat buildup. When the 
tire runs flat, the thick sidewall 
flexes and gets very hot, which can 
destroy the tire." 

The solution? “We developed a 
brand-new rubber compound for the 
sidewall. It’s stiffer than the normal 
sidewall rubber, but it runs cooler. 
It also resists the effects of heat 
better than the classic sidewall rub- 
ber compound.” The composition of 
the new sidewall compound is 
proprietary; Goodyear won’t say 
what makes it different. 

The sidewall’s construction is al- 
so novel in another way. “Most 


Sidewalls of Goodyear flat-proof radial 
(lower photo) are three times thicker 
than conventional tires; they support car 


tires use two layers of rubber,” says 
Mineur, “one on the outside and 
one for the inner lining. In the 
flat-proof, we sandwiched the spe- 
cial heat-resistant compound be- 
tween the normal inner and outer 
sidewalls, because it doesn’t work 
as well as the regular sidewall ma- 
terials do in those positions.” 
Despite the flat-proof’s new com- 
pound, heat buildup still limits 
how far you can drive it flat. Good- 
year officially recommends a maxi- 
mum flat-driving limit of 40 miles 
at 40 mph. "But we've run them 
farther in tests," says Mineur. "It 
all depends on the ambient tem- 
perature, The cooler it is outside, 
the cooler vour tires will run, so 
the longer they go. We figured the 
40/40 limit for approximately 80- 


| 


even with section cut out. Unpressurized 
flat-proof tire (top photo) is shown in 
PS test drive. 


degree heat. On a cold day, say in 
the 20's, you could go much farther 
—maybe 60-65 miles. And if you 
need extra range on a hot day, you 
could slow down to 30 mph. This 
also reduces heat.” You can run 
the flat-proof the maximum mile- 
age every time it goes flat, not just 
once. 

Other than the sidewalls, the 
tire's construction is conventional. 
It uses steel belts and polyester 
cord just like the Goodyear Poly- 
steel radial, and the tread pattern 
is a standard design. As a result, 
*the handling, wear rate, and ride 
are about the same as with a nor- 
mal tire," claims Mineur. 

Good year-developed deflation 
sensors must be installed with ev- 


[Continued on page 184] 
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I/O's are riding a big wave 
of popularity, but are they 
right for your kind of boating? 


By BOB STEARNS 


The growing popularity of big 
boats has created a boom in stern- 
drive engine sales. And if you're 
thinking of buying a boat that's 20 
feet long or bigger, a stern-drive 
may be your best bet for power. 
Stern-drives, also called in- 
board/outdrives, or simply I/O's, 
have been around since 1931. But it 
wasn't until the boat trailer boom 
of the early '60's that they came 
into their own. Nearly 100,000 
I/O's were sold last year and about 
that many will be sold in ’78, 
according to industry sources. 
There are four major makers of 
gasoline-fueled I/O's: Chrysler, 
Mercury, Outboard Marine Corp., 
and Volvo Penta. Let’s take a look 
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at what they'll be offering this 
season. 


Chrysler 


“You won't be able to see a great 
difference between this year's line 
and last year's," a Chrysler stern- 
drive engineer told me recently. 
“Externally they look much the 
same. But inside, there are a lot of 
refinements you can't see, such as a 
more extensive use of stainless 
steel in corrosion-critical areas." 

The heart of Chrysler’s I/O sys- 
tem is the “300” outdrive, first 
introduced last year and improved 
for "7/8 with further engineering 
refinements. Three V8 engines will 
be available with the “300” again 
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Buyers guide 
to the 
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Cutaway of new 
ОМС 800 series 
outdrive shows 
"pull-pull" twin ca- 
ble system that is 
part of the hydrau- 
lically assisted man- 
ual shift. lt allows 
you to shift even if 
the hydraulic sec- 
tion should fail. The 
90-degree bend in 
the outdrive would 
not allow use of the 
positive push-pull 
rod system used in 
OMC outboards. 
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this year: 195, 240, апа 265 hp. 

Chrysler's “old reliable" 318-cu.- 
in.-displacement V8 engine is the 
basic block for the 195 and 240. 
“The 195," says Chrysler's Bill 
Maxwell, “15 conservatively rated 
at 195 horsepower. Dynamometer 
tests have shown that it can actual- 
ly produce more than 210 horse- 
power. This means fast accelera- 
tion as well as power to lug big 
loads." 

The 240-hp version of the 318- 
c.ld. develops the extra power by 
four-barrel carburetion, an 8.8:1 
compression ratio, electronic igni- 
tion, high-lift cam, and stellite- 
faced exhaust valves with positive 
rotors. The same basic refinements 
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are used to produce 265 hp from 
the 360-c.i.d. engine. 


MerCruiser 
The newest addition to Mercury 
Marine’s MerCruiser stern-drive 


line is a 260-hp V8. Actually it’s 
last year’s 250, which used the 
same basic 350-c.i.d. block. A few 
refinements have been made to 
gain an extra 10 hp and improved 
fuel economy. 

There are a total of six I/O’s in 
Mercury’s line, ranging from a 120- 
hp four in-line to a 330-hp V8. 

Merc's lightweight (677 Ibs.) 
four-cylinder 470, which develops 
170 hp from 224 c.i.d., will be avail- 
able again this year. It has no drive 
belts. Everything is gear driven (in 
this respect like most diesels). 
Fresh-water cooling is standard, 
and the block is all aluminum. 
More and more bass-boat builders 
are using this engine because of its 
light weight and excellent low-end 
torque for getting on plane quickly. 

The most popular MerCruiser in 
overall use remains the 898. Its 198 
hp is developed from a relatively 
small (305 cu. in.) displacement 
and at 872 lbs. it's suitable for a 
wide range of boat sizes. 

If you wish to power houseboats 
and large cruisers, says Merc, then 
you might take a look at the 


Newest Mercury 
I/O is 260-hp V8 
(top). A single 4- 
bbl. carb supplies 
350-c.i.d. engine. It 
has power trim and 
can be ordered with 


factory - installed 
power steering. 
Chrysler's 300" 


(left) is refined for 
"78. The compact, 
lightweight unit has 
an "inverted yoke” 


suspension that 
Chrysler claims im- 
proves steering, 
handling. 


MerCruiser 228TR and 330TR at 
228 and 330 hp. A longer lower- 
unit gearcase on these two makes 
them capable of accepting propel- 
ler diameters up to 20 inches. 

Merc claims to have the only 
true marine power steering, and it’s 
standard on both the TR and TRS 
versions of the 330. It’s also avail- 
able as a factory-installed option 
on all other models in the line. 
OMC 

The big news from Outboard 
Marine Corporation’s Stern Drive 
Division is its fourth generation of 
I/O's. They originate from a some- 
what unlikely source: outboard mo- 
tors. OMC makes Evinrude and 
Johnson outboards. The “400” se- 
ries was developed from the lower- 
unit gearcase of the V4 outboards 
(85-140 hp), and is designed for 
use with OMC’s two four-cylinder 
stern-drive engines. The “800” se- 
ries has its origin in the lower-unit 
gearcase of the V6 outboards (175- 
230 hp). 

Although not all of the inner 
gears are interchangeable’ with 
ОМС outboard parts (different 
gear ratios are used, for example), 
most are—and this should greatly 
increase the availability of parts to 
the stern-drive user. 

Some intense engineering went 


Volvo’s new 280 outdrive has a 
quick-release that lets it kick up 
over water debris. Shift has adjust- 
able link rod for altering propeller 
rotation from left to right. 


into the development of both V4 
and Уб gearcases. They have 
proven tough, reliable, and un- 
usually steady at speeds over 60 
mph on the outboards, so it should 
be reasonable to expect the same 
for the stern-drive versions. 

Further engineering was neces- 
sary to adapt these lower units to 
I/O use. A new upper outdrive 
housing had to be designed to mate 
with the outboard gearcases. Also, 
OMC wanted to have the same 
positive-action gearshift system for 
the new stern-drive system that it 
has on the current outboards: a 
hydraulically assisted manual shift 
system. Thus, if the hydraulic sec- 
tion should fail, shifting would still 
be possible via the positive action 
of direct mechanical linkage. 

OMC accomplished this via a 
“null-pull” twin stainless-steel ca- 
ble system, since the 90-degree 
bend in the outdrive would not 
allow use of the same positive 
push-pull rod system used in its 
outboards. 

According to OMC’s Chuck Mar- 
cussen, “these new outdrive sys- 
tems show a significant perfor- 
mance improvement because of the 
hydrodynamically designed shape 
of their lower gearcases and in- 
creased number of propeller op- 
tions available." 

Since they are identical to the 
outboard versions, the new out- 
drive gearcases also use the same 
through-hub-exhaust props as the 
outboards. 


Continued 
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1978 STERN-DRIVES —GASOLINE 


Max. Max. 
No. Gear Reverse prop. Red. gear Clutch Clutch Tiit Power tilt, 
Make Model ey. Hp @ rpm Cid Wt ratio rotation? dia. (in.) location type location means trim? deg. Other featuras 
Chrysler LM 318 AC Va 195 4200 318 930 15 1.751 Yes 16 Upper unit Cone Input shaft Hyd. Yes 52 
LM 318 BC үй 240 4600 318 931  Á 15,1751 Yes 16 Upper unit Cone Input shaft Hyd. Yes 52 Electronic ign. 
M 360 BC V8 265 4600 360 948 15:1 Yes 16 Upper unit Cone Input shaft Hyd. Yes 52 Electronic ign. 
Mercury 120 4 120 3900 153 562 1381 No 16 Upper unit Dog Lower unit Hyd. Yes 53 
140 4 140 @ 4200 181 588 1381 No 16 Upper unit Dog Lower unit — Hyd. Yes 53 
165 B 165 3900 250 715 1.55.1 No 16 Upper unit Dog Lower unit Hyd. Yes 53 
470 4 170 3800 224 67 1841 No 16 — Upper unit Dog Lower unit — Hyd. Yes 53 
808 V8 198 3800 305 Á 872 1501 No 16 Upper unit Dog Lower unit — Hyd. Yes 53 Opt. power steering 
228 V8 228 4200 305 879 1501 No 16 Upper unit Dog Lower unit Hyd. Yes 53  Üpt. power steering 
250 V8 260 4200 350 891 1501 № 16 Upper unit Dog Lower unit — Hyd. Yes 53 Opt. power steering 
228 TR үй 228 3800 305 1058 21 Yes 20 Lower unit Mult. disk Оп engine Hyd. Yes 53 Opt. power steering 
330 TRS/TR VB 330 4200 454 129] 1.50:1/2:1 Yes 16/20 Lower unit Mult. disk On engine — Hyd. Yes 53 Power steering st. 
OMC 120 4 120 4400 153 40 1641 № 14 Upper & lower units Оор Lower unit Elec. Yes 75 Optional preset 
140 4 140 4400 181 Ü 1641 No 14 Upper & lower units Оор Lower unit — Elec. Yes 75 trm пакана 
185 V8 185 ) 4400 305 862 1491 No 154¢ Upper & lower units Dog Lower unit Elec, Yes 75 for all 
225 V8 225 4400 305 87 1411 No 155? Upper & lower units Пор Lower unit — Elec. Yes 75 models 
240 V8 240 4400 391 925 1411 № 1544 Upper & lower units Оор Lower unit Hyd. Yes 75 
Volvo Penta АП 120 4 120 4700 130 525 2151 Yes 16 Lower unit Cone Vert. shaft — Elec. Opt. 60 
AQ 140 4 140 5000 130 40 2151 Yes 16 Lower unit Cone Vert. shaft Elec. Opt. 60 
AQ 200 V8 200 4000 305 890 1611 Yes 16 Lower unit Cone Vert. shaft — Elec. Opt. 60 
AQ 225 VE 225 4000 305 890 186511 Yes 16 Lower unit Cone Vert. shaft Elec. Opt. 60 
AQ 255 V8 255 4000 350 à 890 1611 Yes 16 — Lower unit Cone Vert: shaft Elec. Opt. 60 
AQ 280 v8 280 4000 350 890 1.61:1 Yes 16 Lower unit Cone Vert. shaft — Elec. Opt. 60 
1978 STERN-DRIVES—DIESEL 
Chrysler MN 633 OHV 6 105 8 4000 199 па 21 Yes 16 Upper unit Cone Input shaft Hyd. Yes 52 
CM 655 NA OHV 6 130 3150 33] па 1.5, 1.75.1 Yes 16 Upper unit Cone Input shaft Hyd. Yes 52 
Renault RC 90 05 4 90 219 1100 11751 Yes 19 Upper unit Cone or hyd. Upper unit Elec. Opt. 55 
RC 130 DTS 4 130 219 1100 = 1:1 to 2.5:1 Yes 19 Upper unit Cone or hyd. Upper unit Elec, Opt. 55 Turbocharged 
RC 140 D 6 140 363 1300 11 to 2.5:1 Yes 19 Upper unit Cone or hyd. Upper unit Elec, Opt. 55 
RC 210 OTS 6 210 343 1300 1:1 ا‎ 25-1 Yes 19 Upper unit Cone ог hyd. Upper unit Elec. Opt. 55 Turbocharged 
Stewart & 3-53 MN j 115 318* 1 1.321 Yes 17 Upper & lower units Јам type Lower unit Elec. Yes 55 
Stevenson 3-53 MTI 3 150 318* 123] 1321 Yes 1? Upper & lower units Warner On engine Elec. Yes 55 Turbocharged 
4-53 MN 4 155 4M* 1377 1321 Yes 17 Upper & lower units Јам type Lower unit Elec. Yes 55 
4-53 MTI 4 200 424* 1514 1321 Yes 17 Upper & lower units — Warner On engine — Elec. Yes 55 Turbocharged 
6V-53 MN 6 220 636* 1720 1321 Yes 17 Upper & lower units — Warner Оп engine X Elec. Yes 55 
Volvo Penta AQ 040 A/280 6 130 @ 3600 2200 1025 161:1 Үеѕ 16 Lower unit Cone Vert. shaft — Elec. Opt. 60 Turbocharged 


"Effective displacement as compared to four-stroke diesels; these are two-stroke engines. Actual displacement is approximately one half, 


The horsepower of OMC’s in- includes a quick-release feature with the same “300” outdrive as its 
line fours remains unchanged, but that enables the outdrive to kick up gasoline engines. 
the V8's have increased power. The over debris in the water without According to Bill Maxwell, “the 
175 is now 185 hp, the 190 bal- having to overcome the restraining new 105-hp diesel is designed to 
looned to 225, and the 235 has force of the system's hydraulics. save up to 40 percent more fuel 
grown to 240. АП of the ОМС Опсе over the obstruction, the out- than comparable gasoline-powered 
stern-drives for 1978 retain the drive settles automatically back engines. It is practical for boats as 


same 90-degree Tru-Course steer- into the drive position. small as 17 feet." 
ing system available last year, plus Volvo's proven nine-step tough The 105 is fully fresh-water 
the 75-degree Hi-Tilt feature, too. exterior outdrive finish will be cooled, has a 21:1 compression 


Odin Eisen. back again this year. Another inter- ratio and a Bosch-type fuel injec- 
esting feature retained in the line tion system, and develops 105 hp 
Volvo has reduced the number of is Volvo's Everlasting Thread sys- from 198 c.i.d. at 4000 rpm. Each 
gasoline stern-drives in its line tem: All of the bolts and fasteners cylinder has its own fuel pump and 
from eight to six for 1978. A new used in the assembly of the out- а replaceable dry liner. 
production division, recently drive are held in place with stain- The 130-hp diesel develops its 
opened in Chesapeake, Va., to  less-steel thread inserts (helicoils), rated power from 331 c.i.d. at 3150 
adapt U.S.-built V8 blocks for ma- instead of being simply tapped and rpm, and offers the same features 
rine use with Volvo outdrives, has threaded directly into the alumi- as the 105. The 130-horse weighs 
made several engine changes. num. Thus, it's very unlikely that 1116 pounds. 
А new 120-hp, four-cylinder in- the bolt’s threads will easily be- 
line, coupled with the Volvo 270 come corroded and frozen in place Renault 


outdrive, replaces the 108-hp four by salt-water exposure. A relative newcomer to the diesel 
as the smallest engine in the line, > 1 stern-drive market, Renault offers 
while a new 280-hp V8 replaces last Diesel stern-drives four engines that are surprisingly 
year's 251-hp top-of-line model. There's a lot of interest in the light in weight at the higher horse- 


The new engine develops its power  fuel-stretching qualities of these power ratings, although their 
from a 350-c.i.d. block, and uses the  I/O's, but relatively few are sold.  lower-hp engines seem to be just as 
new Volvo 280 outdrive. Four of the most popular are heavy as anyone else's. 'Тор of the 

Power trim is an option available offered by Chrysler, Renault, Ste- Renault line is a 210-hp four-cycle 
for all Volvo stern-drives using the wart and Stevenson, and Volvo. six-cylinder with 343-с.1.а. dis- 


new 280 outdrive unit, which Here's what's available for "78: placement. Other diesels are also 
means the entire Volvo I/O line available down to 90 hp. All are 
with the exception of the 120. One Chrysler fresh-water cooled, and both the 


of the good features of this new Chrysler offers two stern-drive 130- and 210-hp models are turbo- 
outdrive's optional power-trim unit diesels this year. Both are compact charged. Optional power trim is 
is a kickup system that is indepen-  six-cylinder, overhead-cam, four- available for the entire line. 

dent of the unit's hydraulics. This cycle engines, designed to be used [Continued on page 189] 
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Slow 


makes its own 
nuclear fuel 


breeder 


Converting nuclear power 
plants to operate on thorium 
could provide a huge new 
reserve of energy 


By JAMES G. BUSSE 


Controversy over nuclear power 
production has slowed its develop- 
ment in recent years. President 
Carter has ordered a slowdown in 
the development о} fast breeder re- 
actors in this country. But several 
alternatives to conventional nuclear 
plants and fast breeders are now 
gaining attention. One of them, 
the light-water breeder reactor 
(LWBR), is described in this arti- 
cle. Other options include the high- 
temperature gas-cooled reactor | PS, 
Feb. 75| and the gas-fueled reac- 
tor.—The Editors 


SHIPPINGPORT, PA. 
As the room lights dimmed, dozens 
of reporters at the power station’s 
visitor reception center stared at a 
TV monitor. Background sounds 
piped into the center near Pitts- 
burgh from the White House in 
Washington could be clearly heard 
from a loudspeaker. President Car- 
ter, Secretary of Energy Schlesin- 
ger, and Admiral Rickover took 
their places in the Oval Office. 
Suddenly, we heard what sound- 
ed like chalk squeaking across slate 
as President Carter began writing 
on an electronic “blackboard.” His 
message on the screen: “Increase 
Light Water Breeder Reactor power 
to 100 percent. Jimmy Carter.” 
The superintendent of the Ship- 
pingport Atomic Power Station ac- 
knowledged the request, and on the 
Continued 


Reactor chamber 
(above, left) and 
one boiler chamber 
are shown in cuta- 
way model of Ship- 
pingport's nuclear 
power station. The 
conventional light- 
water reactor was 
converted to a 
breeder reactor last 
year and will be 
tested for several 
years. Duquesne 
Light Co. is also 
building a 1000- 
megawatt reactor 
for the Pittsburgh 
area that dwarfs the 
old 60-mW unit 
(left). 
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screen we watched meters slowly 
climb to the station's 60-megawatt 
power capacity. The age of the 
light-water breeder reactor, a major 
step toward conserving our dwin- 
dling nuclear-energy resources, had 
officially begun. 


Conserving uranium 


President Carter expressed the 
nuclear-fuel problem most concise- 
ly: *I understand that with light- 
water reactors we have enough en- 
ergy to last 30 or 40 years," he said. 
“But if this light-water-breeder 


principle works, it could magnify 
that energy supply to maybe 600 
years." 

Although there is an abundance 
of uranium in the world, less than 
one percent of it is the naturally 
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contains 
filled with fuel pellets. Seed modules 
containing about five percent U-233 are 
surrounded with a thorium blanket. The 
seed pellets convert the thorium into 
more U-233, suitable for refueling. 


Reactor core narrow 
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fissionable U-235 used for fuel in 
a nuclear plant. The remainder is 
another uranium isotope, nonfis- 
sionable U-238. 

А conventional light-water reac- 
tor is fueled by uranium pellets in 
which the proportion of U-235 15 
substantially richer than that found 
in nature. It is primarily the U-235 
that is involved in subsequent re- 
actions. With reactors operating 
this way, uranium reserves would 
be rapidly depleted. 

Breeder reactors are designed to 
soive the problem of dwindling fis- 
sionable resources. In the case of 
the light-water slow breeder, small 
pellets of fissionable uranium are 
used to start the reaction. These 
pellets are surrounded by a blanket 
of thorium, a cheap and abundant, 
though stable, element. But thori- 
um has a highly useful property. 
It absorbs free neutrons from the 
nuclear reaction and converts into 
fissionable U-233. Thus, with oc- 
casional fresh charges of thorium, 
a reactor of this type would con- 
tinue to make its own fuel forever. 
If used on a large scale, slow breed- 
ers could stretch our limited urani- 
um supplies to last many hundreds 
of years. 

It is important to distinguish be- 
tween the slow breeder, such as the 
one that recently began operation 
at Shippingport, and the fast breed- 
er |PS, Aug. '73]. The fast-breeder 
development program is the one 
that has been cut back by the Car- 
ter administration. The fast breeder 
uses an entirely different breeding 
cycle, creating fissionable plutoni- 
um-239 from stable U-238 and a 
startup charge of U-235. 

This fuel cycle has some out- 
standing advantages. New fuel is 


bred rather rapidly. After 10 years 
of operation, a fast breeder would 
actually create twice as much fuel 
as it used. The new plutonium 
could then be used to start up yet 
other new breeders, eliminating 
even the need for an initial startup 
charge of U-235. 


Drawbacks to development 


But fast breeders also create 
problems. First, the U-238-to-Pu- 
239 fuel cycle is activated by neu- 
trons traveling at high speed—fast 
neutrons. In conventional reactors, 
which use water іо circulate 
through the fuel elements and re- 
move heat, neutrons are slowed 
down when they strike water mole- 
cules. So, in fast breeders, liquid 
sodium is used as the coolant. This 
solves the neutron-speed problem, 
but raises complications of its own. 
Liquid sodium is highly reactive; 
it will explode if it even comes in 
contact with air or water. Thus the 
design of a liquid-metal fast breeder 
presents difficult engineering prob- 
lems. 

Second, the fast-breeder process 
produces plutonium. Plutonium is 
not only highly toxic, which would 
make it particularly dangerous 
should it ever be released into the 
atmosphere accidentally, but it’s 
what the experts call a “bomb- 
grade” material. If international 
terrorists ever managed to hijack a 
sufficient quantity from a reactor, 
they could use it to make an atomic 
bomb. So could an emerging coun- 
try that got a fast breeder reactor 
in a technology exchange program. 

While you can argue about the 
probability of such events, these 
considerations were largely respon- 
sible for the Carter administration’s 


From thorium to electricity—a closed-cycle system 


A power-generation cycle that fuels it- 
self: High temperatures from the urani- 
um-thorium pellets in the reactor core 
heat water, which enters at the bottom 
of the pressurized vessel and leaves 
near the top. Then it is pumped through 
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four large steam generators. High-tem- 
perature steam drives a turbine-genera- 
tor set. Condensed water is returned to 
the cycle. The small Shippingport reac- 
tor has been designed to duplicate core 
conditions of higher-capacity units. 
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How the thorium LWBR works 
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When an atom of nuclear fuel splits, it releases several 
neutrons in addition to some radiation and energy in the 
form of heat. To sustain a nuclear chain reaction, at least 
one of these free neutrons must strike another atom of fuel 
and cause it to split. Conventional light-water reactors burn 
up their enriched uranium fuel during the course of the re- 
action, although a small amount of fissionable plutonium 
is produced as a by-product. 

Breeder reactors carry nuclear theory one step further 
by maximizing production of new fissionable material. Not 
only must one neutron from each splitting atom activate 
another atom, but a second free neutron must be used to 
convert a stable atom, uranium-238 or thorium-232, into 
a fissionable one, plutonium-239 or uranium-233. Hence, 
in a breeder, at least two neutrons must be utilized. Splitting 
atoms, on average, release 2.5 free neutrons. 

The light-water slow breeder differs from the liquid-metal 
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fast breeder in the neutron-absorbing properties of their 
respective fuels. Thorium, used in the slow breeder, can 
accept an additional neutron only at low speed, while U-238 
converts to plutonium with the addition of a “fast” neutron. 
Slow breeders use water as a moderator to deflect and slow 
the neutrons. The same water serves as the reactor coolant, 
or heat-transfer medium. Fast breeders use liquefied sodi- 
um, which doesn't affect neutron speed, to carry away the 
heat of the reaction. 

The Shippingport LWBR is fueled by a small amount of 
fissionable uranium covered with a blanket of thorium-232. 
When an atom of uranium splits, one free neutron is used 
to sustain the reaction and another is slowed and absorbed 
by a thorium atom. This quickly decays to form a new atom 
of fissionable U-233. Thus, for every atom of uranium con- 
sumed, slightly more than one new one is created. The net 
effect is to breed more fuel—slowly. 


decision to cancel construction of 
the most important demonstration 
reactor in the liquid-metal fast- 
breeder program. 

Fortunately, the slow breeder 
does not have these same disad- 
vantages. In addition, it has some 
startling advantages of its own. To 
begin with, it does not make plu- 
tonium. Second, it requires no com- 
plex new  liquid-sodium-handling 
technology. In fact, current light- 
water reactors now operating in this 
country can be converted to light- 
water slow breeders simply by in- 
stalling new cores. 


Safe, plentiful fuel 


Finally, the fuel for the slow 
breeder—thorium—is cheap апа 
abundant. The world's known re- 
serves of thorium are found in ores 
in Sri Lanka (Ceylon), Madagas- 
car, Norway, Sweden, Canada, and 
the western United States. Certain 
sands along the rivers and ocean 
beaches of Brazil, India, and North 
and South Carolina are particular- 
ly rich in the element. South Caro- 
lina's beach sand, the chief source 
in the U.S., contains up to nine per- 
cent thorium oxide. 

Thorium, like uranium, is natur- 
ally radioactive. But except for its 
limited use in the past in making 
vacuum tubes and gaslight mantles 
more efficient, thorium has re- 


mained something of a technologic- 
al enigma. If we can recover only 
half of the energy contained in our 
known thorium reserves, we will 
gain more than seven times as much 
power as can be generated from the 
world's remaining reserves of coal, 
oil, and natural gas. 

Various countries, including the 
U.S., have been quietly stockpiling 
thorium, waiting for scientists to 
find a practical way to unlock its 
tremendous power. But until re- 
cently some tough technical prob- 
lems stood in the way of that 
goal. Calculations showed that in 
the slow-breeder reaction, there 
would be a relative scarcity of neu- 
trons available to convert the thori- 
um to U-233. 

Then, in the early 1960’s, further 
experiments and more accurate data 
indicated that U-233 probably pro- 
duced more slow neutrons than 
previously believed. During the fol- 
lowing decade, engineers made a 
series of important advances in re- 
actor technology. First, they figured 
out a way to get the fuel rods in 
the reactor core closer together to 
reduce slow-neutron wastage. 

They used a zirconium-alloy tub- 
ing to encase the fuel pellets. Zir- 
conium absorbs fewer neutrons than 
stainless steel, which had been 
widely employed for this purpose, 
They also designed a unique “seed- 


blanket” fuel arrangement within 
the reactor core to release the great- 
est number of neutrons and to use 
them as efficiently as possible in the 
breeding process. And finally they 
developed designs for larger nuclear 
reactors offering less neutron loss 
through leakage. Units in the 1000- 
megawatt range are now considered 
standard. 

The seed-blanket method of fuel 
utilization was developed at Ship- 
pingport. Basically, it involves sur- 
rounding the “seed” (a fuel module 
containing about five percent U- 
233) with a “blanket” of thorium. 
The U-233 produces the LWBR's 
thermal energy and supplies slow 
neutrons to the thorium, where 
most of the breeding occurs. The 
thorium blanket, ready to use or 
reflect any leftover neutrons, sur- 
rounds the core to minimize neu- 
tron leakage. 


Shippingport startup 


The revamped  Shippingport 
plant began producing energy as a 
light-water breeder for the first time 
last August. A commercial LWBR, 
like a conventional light-water re- 
actor, probably would be shut down 
once a year for fuel changeover and 
routine maintenance. About one- 
third of its fuel would be replaced 
with fresh fuel at that time. How- 

[Continued on page 200] 
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For TV watchers: solar power 


If you're a daytime-TV fan, here's a setup that eliminates 
worries about power failures or weak batteries. А 12-volt 
portable TV set plugs directly into this 48-cell solar 
module. The three-inch cells convert sunlight directly into 
DC electricity, producing up to 25 peak watts (noon on a 
clear day). Cells are manufactured by implantation of 
phosphorus ions into p-type silicon wafers. Hermetically 
sealed glass sheets on the front and back protect the cells. 
Spire Corp. (Patriots Park, Bedford, Mass. 01730) manu- 
factures both the solar cells and modules. 


body. 
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Cruise missile 


Launched from B-52 rotary 
racks or wing pylons, the 
Boeing-made cruise missile 
locates targets by comparing 
radar readings with maps 
stored in its computers. Be- 
fore launching, the missile's 
six-ft. wings, tail fin, and 
elevons fold into the 20-ft. 


Fiber drive shaft 


Supertough, lightweight auto 
parts made with carbon- 
fiber composites may give 
you more mpg. In Britain, 
Hyfil made an experimental 
drive shaft (right) that 
weighs 11.5 Ibs. instead of 
19.8 165, for steel. A fiber 
leaf spring weighs six Ibs. 
instead of 28 Ibs. 


Tennis machine m 
Want to perfect your lobs, 
volleys, and service returns ? à 


Tennis Match is а 30-Ib. 
machine that serves tennis 
balls at three preset in- 
tervals or when actuated 

by optional wireless remote 
control. $330. Tennis Match, 
Inc., 849 Jerusalem Rd., 
Scotch Plains, N.J. 07076. 


Light plane 

Strap yourself into Bird- 

; man's open-air cockpit and 
its 11.5-hp, two-cycle engine 
propels you from 14 to 55 

mph. The redesigned plane 

+ weighs only 122 Ibs. Kits are 
$3245. Birdman Aircraft 

Inc., 480 Midway Airport, 

Daytona Beach, Fla. 32014. 
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Solar-controller kit 
Here's the first solar con- 
troller available in a kit, 
claims the maker. Controller 
measures temperatures in 
collectors and storage sys- 
tems and circulates fluid 
heated by sun. Price: $30- 
$105, depending on options. 
Wind Sun Systems, Box 
3300, Austin, Tex. 78764. 
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Reflective clothes 


A new reflective finish that 
doesn't alter the color or 
appearance of fabrics by day 
makes them glow brilliantly 
at night under car headlights 
(right). The 3M finish is 
being used on several outer- 
wear garments in Fashion 
Rite's London Fog children's 
line. 


Tailgate sign 

“Move apart,” this experi- 
mental sign in Great Britain 
warns drivers who are tail- 
gating. Infrared light beam 
measures both speed and 
distance to compute safe 
driving interval. Department 
of Transport hopes the signs 
will help prevent highway 
pileups. 


Six-wheeler 


Even James Bond would 
envy Panther 6 owners. The 
six-wheel, 600-hp British 
supercar goes from zero to 
100 mph in under eight 
seconds. Four low-profile 
front wheels improve road 
grip and cornering. Panther 
Westwinds makes only one 
$70,000 car a month. 


Soft bifocal contacts 


This British-made soft con- 
tact lens has two separate 
curvatures for distance or 
close-up viewing. The dis- 
tance portion is a central cir- 
cle, To use the surrounding 
close-up ring, your lower 
eyelid holds the soft-plastic 
lens up while you look 
through the outer rim. 


Mini-boats 

Helicopters downed in water 
sink fast, so crews can't 
launch big rafts. The Navy 
has developed new single- 
person Mini-Boats each crew 
member can wear. The in- 
flatable boat fits into an 11- 
by-11-by-1-in. pack—one- 
third the bulk and half the 
weight of older rafts. 
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Economy airship 
The first hot-air blimp is 
cheaper to inflate than 
helium-lifted ships. Liquid 
propane gas (LPG) heats the 
air that fills the 96,000- 
cu.-ft. envelope. LPG also 
fuels the converted VW 
engine (left) that propels 
the ship. Total fuel cost 
for a one-hour flight: $20. 


Domestic generator 
Hot water from a windmill? 
This one generates 2.5 kW— 
enough power to heat the 
coil in your hot-water tank. 
The 16-ft.-diameter rotor 
spins in 10-mph winds, 
reaches full capacity in 
24-mph winds. Price: $2989. 
From Astral Wilcon, 127 W. 
Main St., Millbury, Mass. 


Electric-car kit 

This two-passenger electric 
car is a runabout for city 
dwellers. It can hit ЗО mph. 
A four-battery power pack 
gets about eight miles per 
kWh, and recharges on 
house current. The minicar 
will soon be available as a 
kit from 3E Vehicles, Box 
19409, San Diego, Calif. 


Cargo hauler 
Lockheed's new twin-engine 
Hercules has more cargo 
capacity than others in its 
class. The plane can fly 
22,500 Ibs. of cargo for 550 
miles, and can land on dirt 
or gravel runways as short 
as 3600 feet. Two 4910-hp 
Allison engines supply 
power. 


Solar switch 

The sun's heat actuates a 
spring-operated valve to 
allow solar-heated water to 
rise and circulate in 
thermosiphon solar heating 
systems. At night the valve 
closes, preventing heat loss. 
The Solarsyphon Diode is 
$97. Sun of Man, Drawer 
W., Bethel Is., Calif. 94511. 
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Signal flasher 
stranded on a lonely road? 
Squeeze the Distress Flash 
trigger and an ordinary flash- 
bulb goes off with a 
brilliance that can be seen 
three miles away, says 
Sylvania. The disposable, 
10-bulb unit needs no 
batteries and is both water- 
proof and buoyant. $5. 
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IN BOATING 


BY SUSAN RENNER-SMITH 


Deck port 


Want to check below decks 
without wrestling with the 
hatch? This little inspection 
port makes it easy. The eight- 
inch-diameter sturdy plastic 
door locks into a stainless 
steel, deck-mounted ring. 
Viking Mfg. Co., 1630 W. 
Cowles St., Long Beach, 
Calif. 90813. Price: $37.68. 


Care-free battery 
The first no-fill marine start- 
ing battery is the Gould 
Stowaway. It can produce 
550 ''cold-cranking amps” 
for starts at O^ F. The main- 
tenance-free battery is also 
highly corrosion-resistant and 
should last twice as long as a 
conventional battery, says 
Gould. Price: $59.95. 


Small-craft kits 


You can build these small 
craft in your own yard. Made 
from western red cedar, each 

boat is completely fiber- 
glassed. Materials, direc- 
tions, and full-size patterns 
cost $300-$350 from 
Manitou Industries, 111- 
14151 Westminster Hwy., 
Richmond, B.C., Canada. 


Basic fisherman 
Stable and roomy, MFG's 
new trihull Super Challenger 
14 is 14 ft. 3 in. long with a 
62-in. beam. Overhanging 
gunwales on the fiberglass 
craft make for a drier floor, 
according to MFG. The boat 
costs $730 and is rated for a 
20-hp, short-shaft outboard. 


Simple autopilot 

Like a third hand, the Tiller- 
man rudder lock holds the 
tiller while you adjust the rig- 
ging. Light finger pressure is 
all you need to lock or release 
the line, says maker (United 
Yachting Mfg., 23230 Tire- 
man Ave., Dearborn Hts., 
Mich. 48127). The line is 
easily removable. $20. 


Portable live well 


You can keep your bait or 
catch alive with Livewell 
Oxygenator System. Com- 
ponents—a 400-gph, 12-VDC 
pump, oxygenator valve with 
five-jet spray head, and four- 
ft. hose—install in any fish 
tank. Rule Industries, Cape 
Ann Ind. Pk., Gloucester, 
Mass. 01930. $31.95. 
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Survival jacket 

For double protection in icy 
waters, the Offshore Survival 
Jacket has an inner stretch 
lining that acts like a wetsuit. 
The outer jacket, lined with 
closed-cell foam, gives both 
flotation and extra insulation. 
Price: $222. Stearns Co., Box 
1498, St. Cloud, 

Minn. 56301. 
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IN TOOLS 


BY R. L. STEPLER 


Tall trimmer 


Trimming hedges up to nine 
feet high is easy with Quick 
Cut, says the maker. Auto 
battery powers the 30" 
shears; operator simply 
pushes carriage beside 
hedge. Wilson Associates, 
2707 Churchill Dr., Hunts- 


ville, Ala. 35801. 
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Tool belt 


A helpmate for the well- 
equipped handyman is this 
new tool belt with 10 
pockets for nails, screws, 
screwdrivers, pliers, ham- 
mer. The Action belt is 


$18.95 at hardware stores. 


Action Leathercraft, 5340 
E. Harbor St., Commerce, 
Calif. 90040, makes it. 
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Abrasive disk 


Rotorasp's tungsten-carbide 
studs strip paint, de-bark 
timber, remove rust, or 
smooth concrete blocks, 
claims the Norwegian maker. 
An electric drill pawers the 
3"- and 5"-dia. steel disks. 
Sold here by Schou-Gallis 
Ltd., 101 Mission St., San 
Francisco, Calif. 94105. 


Two-way tape 


Finding a centerline is easy 
with Dual-2, says the maker; 
there's even a built-in scribe 
to mark it. Two 12' tapes 

in the 5"-long plastic case 
give the device a 24'5" 
measuring capacity. It's 
$19.95 from Dual-2 Tape 
Measure Co., Box 16296, 
San Francisco, Calif. 94116. 


No pushing or pulling with 
this electric tiller, says 
Black & Decker: You simply 
guide it. With cultivating 
tines, the model 8350 costs 
$130. Accessories include a 
lawn thatcher ($30) and 
digging tines ($10). Black 
& Decker, Towson, Md. 
21204. 


Water broom 


Sweep debris from the drive 
with the Jetaway water 
broom. Seven nozzles spray 
a 42"-wide swath, The de- 
vice uses city water pres- 
sure, ordinary garden hose. 
It's $80. Maker: Southeast- 
ern Machine & Tool Co., 
Box 31087, Raleigh, N.C. 
27612. 


Belt tightener 


Belt Jack adjusts tension 

in flat and V-belts and 

helps maintain proper pulley 
alignment, says Metrifast 
(51 S. Denton Ave., New 
Hyde Park, N.Y. 11040). 
With 21%” and 51%” exten- 
sions provided, the jack has 
а 4*$"-to-153$" range. 
Price: $12.95. 
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\Nhat's New 


IN HOME 
IMPROVEMENT 


BY Н. 1. STEPLER 


Vanity 
Edge-and-end-glued mixed 
hardwoods give Chefblok 
vanity the butcher-block 
look. A honey-toned stain 
gives extra drama to grain 
highlights, says Long-Bell 
(Box 8411, Portland, Ore. 
97207). It's available in a 
wide range of cabinet com- 
binations, 


Hinge 

Doors open wide with Swing 
Clear, Stanley says. The 
hinge allows two more inch- 
es of clear access when 
doors swing open to 95 
degrees. The 3142" and 4" 
hinges fit existing mortises. 
Stanley Hardware, Box 1800, 
New Britain, Conn. 06050. 
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Wall hanging 
Whimsical, romantic, mod- 
ern, abstract, or pictur- 
esque Decographics prints 
are silk-screened on cotton 
canvas and stretched on a 
frame. Buy them ready to 
hang or in kit form. Stream- 
line, 234 W. 39 St., New 
York, N.Y. 10018. 


Storage bin 
Aluminum indoor /outdoor 
storage locker is suitable 

for patios, lawns, gardens, 
boat docks, and balconies. 

It measures 48" wide by 36" 
high by 241%” deep. Price: 
$50.95. Maker: Capitol 
Products, Box 69, Mechan- 
icsburg, Pa. 17055. 


Weathered-look paneling 
Would a rustic, casual interior suit your psyche? Georgia- 
Pacific's Barnplank paneling has the mellow, weathered look 
of old barn siding. Realism is heightened by variations of 
color and pattern in the paneling's Ponderosa pine face 
veneer. Irregular-width grooves plus knots and splits in the 
wood contribute to the aged look and give each panel unique 
character. Barnplank is 5/16" thick and is sold in four-by- 
eight-foot panels. Georgia-Pacific, 900 S.W. 5th Ave., 
Portland, Ore. 97204. 


Tube light 


Supertube swivels 355 de- 
grees to aim light for spe- 
cific tasks. The fixture takes 
a 40-watt fluorescent lamp 
and comes in nine decorator 
colors. Columbia Lighting, 
Inc., Box 2787, Spokane, 
Wash. 99220. 


Insulation 

Re-siding? Beef up your 
home's insulation at the 
same time by installing 
Dow's Styrofoam TG before 
applying the new siding. The 
34 -thick panels are nailed 
directly to the home's origin- 
al exterior. Dow Chemical, 
2020 Dow Center, Midland, 
Mich. 48640. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


Clock / radio 

This 0.6-inch-thick radio is 
small enough to fit in your 
shirt pocket, but it's a com- 
plete AM/FM, alarm-clock 
portable with a time readout. 
A liquid-crystal display gives 
the time in hours, minutes, 
and seconds. The Panasonic 
Mr. Thin (RF-016) is $99.95. 


Double vision 


How can you watch two TV 
shows at the same time? 
Easy—turn on Sharp's proto- 
type Dualvision set. On the 
21-inch color screen is a Six- 
inch-diagonal black-and- 
white picture of another 
show. Watch both, or use 
one to monitor the show 
you're taping, It's not for. 
sale yet. 


Pocket dialer 


Hold the InstaCall pocket 
phone unit up to a telephone 
and it will call any one of 
20 preprogrammed phone 
numbers instantly and auto- 
matically. Numbers can be 
changed or retrieved with a 
push of a button. It's $129.95 
from Cordura, 10 S. La Salle 
St., Chicago, III. 60603. 


AM / FM / temp 

Flip a switch on this AM/FM 
clock radio and it displays 
the temperature in Celsius or 
Fahrenheit. It shows both 
inside and outside temps, 
using two external sensors. 
Kendale Technology Corp., 
814 Ponce de Leon Blvd., 
Coral Gables, Fla. 33134. 
Price: $98, 


Computer checkers 


Enter your move on the key- 
board of this Checker Chal- 
lenger and an internal com- 
puter takes its turn—and the 
game if you're not careful. 
Skill levels can be pro- 
grammed in from beginner 
to pro players. It's $120. 
Fidelity Electronics, 5245 
Diversey Ave., Chicago, Ill. 


98 | POPULAR SCIENCE 


Solar calc 


There’s no on/off switch on 
this Teal pocket calculator— 
it's not needed since there's 
no battery to run down. It's 
solar-powered and runs by 
light—even from a candle. 
Price, with credit-card case: 
$39.95. Teal Ind., Victoria 
Business Pk., 251 E. Victoria 
St., Carson, Calif. 90745. 


Storm watch 


Severe storms like tornadoes 
give little warning, but they 
do create electrical disturb- 
ances detectable by this 
Sears battery-operated alarm. 
It sounds for dangerous storm 
activity from up to 30 miles 
away, giving a 20-minute ad- 
vance warning. Price: $59.95. 
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NNhat's New 
FOR YOUR CAR 


BY RICH CEPPOS 


Diagnostic kit 

Want to know what's making 
your car act up? The Diagnos- 
tic Kit can help. It includes 
an inductive timing light, 
vacuum gauge, compression 
tester, remote starter switch, 
and an electrical-system ana- 
Iyzer. Sun Electric Corp., 
6323 N. Avondale Ave., 
Chicago, 111. 60631. $250. 


Stronger radials 

The aramid-fiber radial belts 
in the new Firestone Supreme 
are five times stronger than 
steel, so they are more re- 
sistant to punctures than 
steel-belted tires, says the 
maker. The 78 series comes 
in 13-, 14-, 15-inch rim sizes 
in whitewall only, ranges in 
price from $70 to $105. 


RV batteries 


Maintenance-free RV batter- 
ies that are capable of cycling 
and cranking are available 
for the first time anywhere 
from Delco. Previously you 
needed two batteries: one for 
starting and one for running 
accessories for long periods 
with engine off. Three power 
outputs are available. 
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RV heater 


Is your RV's cabin like a big 
refrigerator when driving on 
cold days? The Warm- 
Traveler makes it toasty by 
circulating hot engine wa- 
ter. It automatically shuts 
down your built-in furnace 
when it goes on. Basic unit 
is $78. Ducoh Systems, Box 


193, Painesville, Ohio 44077, 


Electronic clock 


The LED I! electronic quartz 
auto clock displays the time- 
of-day, elapsed time, or date. 
A flashing indicator shows 
that the clock is working. It 
can be read in any light and 
is exceptionally accurate, 
says the maker (Sparkomatic 
Corp., Milford, Ра. 18337). 
Suggested list price: $29.99, 


Transmission cooler 
Keeping your RV's tempera- 
ture down will help it live 
longer, says Valley Tow-Rite 
(1313 S. Stockton St., Lodi, 
Calif. 95420). The maker 
offers four transmission cool- 
ers for vehicle/load ratings 
of 8000-19,000 Ibs. No spe- 
cial tools are needed for in- 
stallation. 


Electrical tester 


Electrical system in a state of 
shock? Find out why with the 
Model 540 tester. It checks 
batteries, wiring, switches, 
and more. It also works on 
many home appliances. 
$29,95 (kit: $21.95). Eico 
Electronic Instrument Co., 
Inc., 108 New South Road, 
Hicksville, N. Y. 11801. 
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Portable generators produce 
more power than you might 
think, but they may not 

be for everybody 


By RAY HILL 
PHOTOS BY PETER BRITTON 


Last January, on Long Island, 
N.Y., a severe ice storm left thou- 
sands of homes without electricity 
for several days. Many people had 
to leave their unheated, unlighted 


Generators we tried, left row, front to 
back: Honda EM 400, Onan 1.7 TN, 
Honda EG 1000, Kohler 1750, Homelite 
3000, McCulloch 1500. Right row, front 
to back: Kawasaki KG 700B, Kawasaki 
KG 1000B, Generac 1350, Homelite 
1500, Generac 2250, Kawasaki KG 
1500B, and, in front of the author, Mc 
Culloch 2000. When shopping, inquire 
about accessories. These vary from 
wheels that ease portability to voltme 
ters and more sophisticated voltage- 
regulating systems. For home use, un- 
less appliances are plugged into the 
generator, a manual transfer switch 
should be installed in your home by a 
licensed electrician. 


= | l "LM ® 
Load panel built by author contains 16 light bulbs—11 300- 
watt bulbs and five 100-watters. Each has a switch, so load 
can be varied from approximately 100 watts to 3800 watts. 
Electrical behavior of each generator in terms of volts, amps, 
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Lightest of all the generators was Hon- 
da's EM 400. About 39 pounds—not 
much bigger than a car battery—it' s great 
for small power demands. 


homes to seek shelter elsewhere. 
Many others, in order to provide 
their own electricity, bought porta- 
ble generators. 

Although this | unpredictable 
storm caused an unusual run on 
portable generators, the trend in 
sales of these units has been sharp- 
ly up in recent years. Not only are 
people buying them for protection 
against blackouts, but also for their 
isolated vacation homes, for RV's, 
and as a source of electric power at 
remote building sites. Unfortunate- 
ly, after buying a unit, the owner is 
sometimes disappointed to discover 
that the generator doesn't do what 
he thought it would. 

If you've been thinking of buying 
a portable generator, you've already 
run up against problems. With the 
variety available, which one do you 
buy? How much power do you 
need? Do the various generators 
really deliver what manufacturers 
claim? How easy are they to oper- 
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Electrical outlets on these units are just 
like those in your home. АП are easily 
accessible, and all accept either two- or 
three-pronged plugs. 


ate or maintain? Finally, can a 
portable machine—we arbitrarily 
set our upper weight limit at 100 
pounds—really do the job for the 
average home, RV, or vacation cot- 
tage owner? Or do you need one of 
the bigger semiportable or perma- 
nently installed units? 

To answer these and other ques- 
tions, we contacted seven manufac- 
turers of portable generators: Gen- 
erac, Homelite, Honda, Kawasaki, 
Kohler, McCulloch, and Onan. 
These account for most of the 
portable-generator sales in the U.S. 
We tried 13 generators, ranging in 
weight and capacity from Honda's 
almost tiny EM 400 (39 lbs. and 
300 watts) to Homelite's 3000 (98 
lbs. and 3000 watts). 

All of these little engines run 
happily on regular or unleaded 
gasoline and a good brand of 10W- 
30 oil. In extremely hot or super- 
cold climates you might want to 
use a higher- or lower-viscosity oil. 


power analyzer, which sells for $2075. Power analyzer was 
plugged into generator, and load panel or other electrical tool 
or appliance was plugged into analyzer. 
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DC outlets for battery charging are 
available on some generators. "Plus" 
wire goes to the positive battery termin- 
al; "minus" wire goes to the negative. 


(See instructions with your unit.) 

They all have rope-start engines, 
and all started easily, usually on 
the first or second pull. When 
starting a small generator, you 
need to hold it down with one hand 
and pull the rope with the other. 
Otherwise you may jerk the gener- 
ator partially off the ground in- 
stead of starting it. 

Operating any of the units is 
easy. After starting the engine, just 
plug in. Never try to start a porta- 
ble generator with an electrical 
load on the unit. Among other 
things, this makes it difficult or 
impossible— depending on the 
load—to start. 

How much power can a portable 
generator produce? We tested all 
units with a Magtrol power analyzer 
(see photos) under various load 
conditions. The most important 
finding: You can trust the manu- 
facturers' claims. All 18 were able to 

Continued 
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То dampen vibration and eliminate 
"walking," three basic approaches are 
used. McCulloch has rubber bushings 
between carrying frame and generator 


produce their maximum rated pow- 
er—from 400 watts for the Honda 
EM 400 to 3000 watts for the Home- 
lite 3000. 

In fact, all were able to carry 
overloads for varying lengths of 
time. The results from an overload 
ranged from nothing, if the overload 
is slight, to a blown fuse or stalled 
engine if the overload is contin- 
uous and heavy. 

Our testing procedures were fair- 
ly simple. First we started each 
generator, then measured how 
much voltage it produced at no 
load. This varied from a low of 115 
volts for the Kohler 1750 to a high 
of 147 volts for the McCulloch 2000 
(see table). Then I flipped on the 
appropriate number of lights on the 
load panel until each generator was 
producing its maximum rated out- 
put. Voltage was measured again. 
Voltage at full load measured from 
108 volts for Generac's 1350 to 127 
volts for Kawasakis KG 1000B. 

Note that all the voltage figures 
given here are to the nearest volt. 
Although the Magtrol power ana- 
lyzer gives a continuous readout in 
tenths of volts, voltage constantly 
fluctuated a few tenths, or more. 

Line voltage from the electrical 
outlets in your house may not 
remain the same, either. For exam- 
ple, I plugged the power analyzer 
into one of the outlets in my home 
and monitored electrical output for 
15 minutes. It varied from 119 to 
125 volts. 

The fact that voltage—from a 
portable generator or from the 
power company—may vary a few 
volts is not important. But when 
output voltage (with no electrical 
load applied) is significantly high- 
er than 120 volts, as it is with some 
of these units, it can shorten the 
life span of some electric motors. 

At full load, none of these gener- 
ators produces enough excessive 
voltage to be damaging. But if you 
were using, say, the McCulloch 
2000 to power only a pad sander 
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for legs (center). The others use rubber 
legs. None of the generators exhibited 
a tendency to “walk” on earth, brick, 


(which draws little current), the 
high voltage output (in this case 141 
volts with the sander running) could 
shorten the life of the sander's mo- 
tor. Our table shows voltage output 
at full load, at heavy load (circular 
saw), at light load (pad sander), 
and at no load. This gives you an 
idea of the voltage each unit puts out 
under varying loads. 

In addition to our panel of 16 
lights, we lined up the following 
appliances for testing: a half-inch 
portable drill (2.1 amps), a jigsaw 
(1.8 amps), a pad sander (1.8 
amps), portable circular saw (9 
amps), portable black-and-white 
TV (0.2 amps), radio (0.2 amps), 
vacuum cleaner (10.3 amps), small 
portable hair dryer (4.2 amps), 
large non-portable hair dryer (10.9 
amps), and an electrical heater 
(10.4 amps). 

The drill, jigsaw, sander, and 
circular saw were tested under nor- 
mal use. The drill, with a 14-in. bit 
in the chuck, drilled through a 1⁄4- 
in. steel strap. The sander was used 
to sand a board. The jigsaw and 
circular saw cut through a 2x4. 

As you expect, all the generators 
were able to power the drill, jigsaw, 
and sander, which use relatively 
little power. And except for the 
little Honda EM 400 and the 
Kawasaki 700 B, all were able to 
power the circular saw. Trying to 
start the circular saw on either of 
these two units promptly caused a 
fuse to blow. That’s understand- 
able, since the saw pulls about 
seven amps just running, and may 
go as high as nine amps while 
sawing (depending on how fast you 
push it through the board). The 
Honda has only a 2.6-amp rating, 
and the slightly larger Kawasaki 
700 has only a five-amp rating. 

We expected this. What did 
mildly surprise us, however, was 
that all the other generators were 
able to power the saw with no prob- 
lem. Electric motors require a lot 
more current to start than they do 


or concrete. To semipermanently anchor 
one to the ground, drive stakes into the 
earth and wire the legs to stakes. Tent 
pegs work as well as stakes. 


to keep running. Pull the trigger of 
the saw I was using and you 
momentarily need about 12-14 
amps to start the motor. Then it 
quickly settles in at 7-9 amps. 

The saw’s starting surge is 
greater than a half dozen or so of 
the other generators’ ratings—yet 
all handled the surge with no trou- 
ble. All the generators, in fact, were 
able to handle momentary surges 
several amps above their ratings. 

Each generator was capable of 
powering the small hair dryer, and 
all except the Honda EM 400 and 
Kawasaki KG 700 were able to 
power the vacuum cleaner, electric 
heater, and large hair dryer with no 
problem. Even the Honda EG 1000 
was able to power these three 
appliances, which draw over 10 
amps—more than the Honda’s max- 
imum rating. We had expected to 
blow a fuse, but this didn’t happen 
to the unit for the few minutes that 
I ran each of these appliances on it. 

The radio and black-and-white 
TV were handled by all the genera- 
tors, although there was a slight 
hum in the TV and radio sound, 
and the picture exhibited more 
interference than normal. This was 
probably due to lack of adequate 
ignition suppression more than 
anything else. Because of the gen- 
erators’ high voltage at no load, I 
had to take care not to damage the 
radio and TV. Using the test panel, 
I put a load on some of the genera- 
tors to bring the voltage down to 
about 120 volts before turning on 
TV and radio. These generators 
were the Onan 1.7 TN, Homelite 
3000, Generac 1350, McCulloch 
1500, Homelite 1500, and McCul- 
loch 2000. 


Advantages and disadvantages 


Because of their light weight and 
relatively low cost, these genera- 
tors appeal to a lot of people. They 
are capable of running tools and 
appliances, and provide lighting. 
All are able to produce their nor- 
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mal current rating indefinitely. 

But they still may not be for 
you. The reason? Noise, for one 
thing. If you try to use one for your 
RV at a campground, you'll annoy 
the neighbors. Also, to run it con- 
tinuously, you'd have to refill the 
fuel tank and check the oil every 
few hours. Generators specially de- 
signed for RV's are quieter, and 
run off the vehicle fuel tank or 
their own propane tanks. And they 
don't require oil as often, which 
extends their running time. 

How about for vacation cabins? 
Here again, noise may be a prob- 
lem. And you've got to deal with 
the running-time problem. You 
could rig a larger fuel tank, but then 
you'd still risk running the small oil 
sump low and destroying the en- 
gine. Oil should be checked and 
topped off at every fuel-tank refill, 
which for most of these units is two 
to four hours. 

Of course, if all you want to do is 
run lights and ТУ or radio in the 
evening and maybe some tools in 
the day, then one of these units 
may be right for you. 

Home emergency use? Yes—with 
limitations. The biggest drawback 
is size. The bigger the engine, the 
greater the electrical output. But as 
engines and electrical generating 
assemblies get bigger, they get 
heavier. The largest-capacity unit 
you're going to find that weighs 
under 100 pounds (the most that 
an average person can realistically 


carry) probably won't have an out- = : в #7 
put exceeding 3000 watts. .» t» a 2 
Is that big enough? Maybe. De- Ё 2 Ёз nn HE E E. z 
pending on the ratings of your Мәке Model Rating 2% SRS $8829 2885 E.P i Е 
appliances and the size of {һе Generac 1350 120V 133V 108v 127V 1167 Briggs 3 424.75 60 
generator, you may have to stagger | ЕГ 13504 — Stratton ; | 
appliances (run one awhile, and Generac 2250 TUM 121V 117V 122% 121V Briggs 5 554.75 75 
then another). But you certainly 2250W E" Stratton = 
can keep the food from spoiling Homelite — 1500 1207 ТАТУ 124V + 135V 128V Tecumseh 3.5 379 62 
3 a. 
provide lighting, and perhaps heat, " 1500W | -— i 
too. In my house, for example, 2000 Homelite 3000 120V 138 125V 13209 13v Tecumseh — 7 569 98 
watts runs the furnace, refrigerator- Hond EM400 IM 124V 119У 123V Hond 75 299 39 
F а | | 5 2 
o and a couple of lights. 2.6A кы 
en buying . A 300W* | \ = 
ying any generator, fig Honda EGIOO0  115V  119V 123V 118V 121V Honda 3.5 387 64 
ure out the maximum  wattage iw 
3 а | * 
you П need at one time (how many Kawasaki  KG7008  120V 1267 126V 124v  — Kawasaki 24 359 55 
tools, appliances, lights, etc. you'll SA i 
running simultaneously ) 3 then Kawasaki KGI0008 120V 126ү  127V 123V 125V Kawasaki 34 409 70 
buy a generator with a maximum onu" 
wattage rating at least this great. Kawasaki _ KG1500B 120V 126V  122V 1250 124V Kawasaki 5 469 97 
To determine wattage needs of a Tem 
tool or appliance, check the tag or Кәне 1750 120V 116  118V 113V 115V Briggs 4 375 67 
plate on it that contains the elec- 1750W Stratton 
trical info. If only volts and amps McCulloch 1500 11 BNW IN 13V 124 Briggs 3 379.95 85 
are given, you can multiply volts | 1500W Stratton 
times amps to get a rough idea of McCulloch 2000 HOV W iV 1415 — 134v Briggs 4 449.95 91 
wattage. 2000W Stratton 
are great, as long as you don't 1700W Stratton 


Routine servic 
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After every 10 hours of operation, re- 
move the spark plug, check its condi- 
tion (1), and regap if necessary. Because 
of small oil sump, oil reservoir should be 
topped off, if needed, each time gas tank 
is filled. Some units have a dipstick (2); 
others have a plug (3) at the base of the 
engine. With the plug, the sump is full 
when oil level is as high as it will go 


eis easy, but important 


without running from the fill hole. Air 
filter should also be checked every few 
hours. Paper-type filter (4) may be 
cleaned by tapping it with your fingers. 
When this method no longer works, re- 
place filter. Foam type (5) may be 
cleaned in solvent, soaked in oil, and 
reused. On those so equipped, empty 
sediment from bowl (6) regularly. 


Specs and info on models we tested 


expect more from them than they 


*Honda EM 400: may be run for рон up to 15 minutes at 400W gt a Honda EG 1000: тау be run intermittently 
OW output. Kawasaki K 
can give. 


at 1000W output. Kawasaki KG /OOB: may be run intermittently at 7 1000B: may be run 
intermittently at 1 100W output. Kawasaki KG 1500B: may be run intermittently at 1600W output. 
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By ROCHELLE CHADAKOFF 


I wanted to hang a 24-by-30-inch 
poster in my living room without 
walting weeks or spending a for- 
tune for a custom-frame job. So I 
decided to do it myself with a $20 
frame kit—two pairs of metal sec- 
tions and glass that saved me at 
least 40 percent of what a custom 
frame would have cost. It took only 
30 minutes to assemble and hang 
my museum-quality frame. 

^. Economy isn't the only advan- 
tage of these frame kits. You can 
find them almost everywhere: lum- 
beryards, art stores, and home-im- 
provement centers. А screwdriver 
is the only tool needed. 

This simplicity doesn't undercut 
their good looks. In fact, New 
York's Museum of Modern Art 
and Whitney Museum use the 
same type of low-cost, versatile 
frames, Kulicke created the weld- 
ed aluminum frame for MOMA 
and later made plastic frames for 
its permanent photography collec- 
tion. The company also made metal 
section frames joined with special 
hardware for the Whitney and col- 
laborated with Andy Warhol on 


21 Eoi clear-sided box frames. Now kits 
..^3, make it easy to reproduce these 
| c7 0. museum frames. 


; You can buy metal sections for 
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(five by seven and 20 by 28 inch- 
es). Most ready-made kits include 
glazing, backing board, and hang- 
ing hardware. Companion kits pro- 
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Four easy steps 
make Nielsen frame: 
(1) Spray dry-mount 
adhesive on backing 
board, press poster 
smooth. (2) To join 
sections, insert right 
angles into grooves, 
tighten screws. (3) 
Slide glass and art 
into frame. (4) Con- 
nect top, squeeze 
clips between frame 
and art for tight fit. 


Photo-mount boards 
add depth to photos, 
eliminate dry-mount- 
ing. (1) Peel corner of 
adhesive backing off 
to tack photo in 
place. (2) Pull the 
rest off while press- 
ing photo down. (3) 
A firm hand insures 
a tight fit, (4) Trim 
edges. Photo-Pro- 
Frame clips to oth- 
ers for collages. 
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vide glazing and backing board for 
metal section frames. You sand- 
wich the art between glazing and 
backing and slip it into the frame. 
Frame assembly is easy, and all 
hardware is provided. 

Kit prices reflect size and de- 
tails. Most metal and wood frame 
kits use the cheapest glazing— 
glass. This can be too heavy and 
fragile for large works, and light 
reflected by the glass can obscure 
the art. More expensive nonglare 
glass (available from Weber or at 
art stores) will cure reflection 
problems, but the etching may ob- 
scure fine detail. Lightweight plas- 
tic is durable, but it scratches eas- 
ily. Kulicke uses expensive acrylic 
in all of its frames because it's an 
extremely clear and protective 
glazing. Most frames have rabbets 
roomy enough for a mat. Some kits 
include thin, neutral-toned mats. 
Since they can gracefully focus a 
picture and add the finishing touch 
to a frame, precut mats in burlap 
or rich finishes are often worth the 
extra investment. 

Shopping around, I found that 
most stores discounted kits 30 to 
БО percent from list price. IE 


WHO MAKES 'EM: 


Baia Photo Optical Corp., 9353 Lee Rd., Jack- 
son MI 49201; Barclay Industries, 65 Indus- 
trial Rd., Lodi NJ 07844; Coda, 196 Green- 
wood Ave., Midland Park NJ 01432; Condecor 
(Decorel), 444 E. Courtland St., Mundelein IL 
60060; The Frame Company, 33 Hope St., 
Jersey City NJ 07307; Leader Frames, Bran- 
dess Brothers Sales Co., Inc., 4847 N. West- 
ern Ave. Chicago IL 60630; Nielsen, Town- 
send MA 01465; Kulicke Frames Co., Inc., 636 
Broadway, N.Y. NY 10012; Photo-Pro Frame 
Co., Box 2689, Laurel MD 20811; Structural 
Industries, 96 New South Rd., Hicksville NY 
11801; Weber Co. Wayne and Windrim Ave. 
Philadelphia PA 19144. 


Extra features of a Leader frame in- 
clude cushion-bordered glass resting in 
a sturdy aluminum frame; textured, re- 
versible mat; masonite backing board 
with double-duty spring clips (fasteners 


and hangers) that make assembly a 
snap. A 20-by-24-in. frame costs $33. 


Se гез сос 


Anodized metal frames come in many 
An 11-by-14-in. 


finishes and colors. 
frame costs about $11. Shown here (top 
row): The Metal Frame; 


give this 30-by-40-in. poster frameless 
protection. Self-hanging Braquette is a 
pair of 4-in. channels on Lexan sus- 
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The Wood Frame (from The Frame 
Co.) and Kulicke's clean-profile Wood- 
line and Complete Collector with an 
elegant Louis XIV molding are shown 
in the photo above. Barclay's rustic oak, 
walnut, and barnwood frames (top, 
right) need glazing, but at $9 (for 11 
by 14 in.) they're still cheaper than 
custom frames. Plastic frames (right) 
wrap around art, thrust it forward, or 
sandwich it between attractive trims. 
An 11-by-14-in. frame is about $8.50. 
Kulicke's Trap Frame (top) is the most 
expensive at $20. Other profiles are 
Baia's box frame and sleek, acrylic The 
Frame. 


Structural's 
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Frame-ups; rear view of Kulicke frame; 
(bottom row) Weber's companion kit, 
Frame-Mate; the Leader Frame: and 
Barclay's Kwik-Frame. 


penders that adjust to any size from 
five to 40 in. Extra cord threads through 
channel and locks in place. Two Bra- 
quettes will support heavy art. 
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|... home- 
Improvement 


ideas 


You'll find useful projects and materials 
to improve your home's life and livabil- 
ity in the 20-page special section that 
begins here. We lead off with unique 
room dividers that do more than divide: 
They also provide your choice of home 
Office, clever display shelving, storage 
for dining table and chairs, and more. 
Other features, tagged with the symbol 
above, include: 


Ф Exterior stains 

Are they the best finish for your home? 
Read this story and decide for yourself. 
You'll also learn what types of stains are 
available and how to apply them. In ''Pre- 
servative Stains," a companion story, 
you'll find out about this special type of 
finish. 


€ Watering awning 
Here's how to give those hanging baskets 
of plants and flowers their daily drink— 
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the easy way! m m hon E i е Е Шуут: 
€ Three steps to a lively sundeck EU i | Mi | im». n ATRI NN ESO 8 B. "mmm 
Spruce up a drab deck with lush, grass- , gts x gh E Е ا ی و‎ poa 

like outdoor carpet, plus a new railing Р. „АЙА а БАШЫНА TuS = 

that's topped off with a clever planter. : B yw CA eT HB 8 tod E (0000007 
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€ Tile-setting patterns : Kus Э Ж EE = ii 
Ceramic tiles don't have to be laid in : dT er ANVI NA 
straight lines. Other patterns can change аЛ. А: 
the look and simplify problem installa- 
tions. Here's how, with complete do-it- 
yourself instructions. 


® All-metal house 
A revolutionary new house that goes up 
like an erector set may set a trend for 
homes of the future. 


€ Leisure-home plan 

| Complete construction plans are avail- 
able for the house we've used as our 
home-improvement symbol, above. For 
details, turn to page 136. 
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skinny 
dividers 
do more than 
partition a room 


Fold-out desk divider 
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Bright colors enliven this divider wheth- 
er it's open for business (facing page) or 
closed for the night (left). 
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Subdued colors give the dining divider 
a sophisticated look. Adjust dimensions 
in sketch to suit your table and chairs. 


These great dividers, 
no wider than a wall, 
open up to reveal 
hidden treasures 


By RICHARD STEPLER 
DESIGNS BY LES WALKER 


In profile, these partitions appear 
to be merely that: dividers that 
separate areas in a room. But like 
clever Chinese puzzles, they open 
up to reveal hidden functions: 

© A drop-down desk plus plenty 
of storage for paper and supplies. 
You could even attach a portable 
typewriter to the desk, as we've 
shown in the color photo. 

o A divider that stores a fold- 
ing dining or card table and four 
folding chairs. Normally closed 
(see color photo), this handsome 
divider frees an area otherwise re- 
served for dining, games, or other 
activities. 

Since the dividers stretch from 
floor to ceiling, they must be built 
in place (otherwise you'd have to 
allow tip-up room). You do this by 
first lag-bolting 2x6's to the floor 
and ceiling, then filling in with ply- 
wood. 'The dividers are designed to 
be built of 15", 55", or 34" APA 
grade-marked A-B, A-C, or MDO 
plywood. 

Want to attach a slim portable 
typewriter to the desk top? Mea- 
sure the typewriter and adjust the 
depth of the divider and the size 
of the bulletin-board recess ac- 
cordingly. Similarly, for the dining 
divider, first measure your folding 
table and chairs and dimension the 
unit to accommodate them. 


For more skinny and not-so-skinny 
dividers, turn the page 
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Skinny divider for 
display shelving 


Have a collection of objets you'd like to 
give the VIP treatment? Serpent-like, 
this skinny divider winds back and forth, 
from floor to ceiling, providing display 
shelving on both sides. Why the two- 
sided arrangement, rather than shelves 
on one side? The wide band between 
each shelf separates and sets off ob- 
jects placed on them for a truly stand- 
out display. Optional: fluorescent tubes 


FLOOR TO CEILING 


3" PLYWOOD | concealed behind valances. Dimension 
ere this unit to suit your collectibles. 
FLOOR 


/ 
З. PL WOOD 
| SIDES 
ct 


н. ЮЕ 
FLOOR H SR pr 
SEC TION ا‎ ee UU 5" E 
х 


Siamese study divider 
for the kids' room 


2" PLYWOOD TOP BAFFLE FOR 
GLUED AND NAILED FLUOREBCENT LAMP 


With the Siamese study divider, two 
children get "private" bedrooms, plus 
his or her own study desk and shelves. 
This divider is not so skinny—but it's 
STAMEOE still only two feet wide. We've shown 
ت‎ шш | it nine feet long; you can increase or de- 
crease this dimension to suit your space 
requirements. And, unlike the other di- 
viders shown on these pages, this one 
is not floor to ceiling. So you could build 
CHANGE A SINGLE BEDROOM it in your shop and move it into place. 
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This divider provides plenty of perfboard 
storage for your hand tools, and probably à 
for most of your portable electrics as 
| well. Tuck away such items as paint, 
$^pLYwooo | nails, and screws on the shelves. It 
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| CABINET | DIVIDERS 9 could screen a corner of your shop 
| | SATOH | 5 where you'd like an area for sanding or 
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Watering 
awning 


gives plants 
a daily drink 


By NANCY CHUTE 


Every evening at six the hanging 
baskets on Fred Sinon's Connecti- 
cut terrace get a four-minute drink 
—even when Fred is out of town. 
Automatic watering systems aren't 
new, but Fred has devised an in- 
genious one using the framework of 
galvanized pipes that supports his 
terrace awning. He's rigged up a 
connection from the outdoor faucet 
so water runs through the hollow 
pipes and out spigots installed 
above each basket. А timer turns 
the water on and off. 

For very little cost handy gar- 
deners can copy Fred's technique 
or adapt it to fit their particular 
kind of terrace planters. An auto- 
matic setup not only saves time but 
lets absentee and forgetful garden- 
ers enjoy the beauty of hanging 
baskets, which generally need daily 
watering in hot or windy weather. 

“I was figuring out a way to run 
irrigation hoses along the awning 
frame to each basket when it sud- 
denly dawned on me that the frame 


itself was pipe—hollow, obviously." 
What his wife calls *Fred's Rube 
Goldberg invention" quickly took 
shape. 

At the junkvard Fred got a time- 
control unit from the freezer section 
of an old refrigerator and mounted 
it in a metal box on the house next 
to the outdoor faucet. An ordinary 
lamp and appliance timer could be 
substituted. The timer is wired into 
a solenoid valve which Fred in- 
stalled on a T-joint behind the out- 
door faucet. This valve, available 
from hardware or plumbing-supply 
stores, turns the water on and off 
electrically. The T-joint permits use 
of the faucet at all times. 'The area 
around the box and electric wiring 
is sheltered by a roof overhang, and 
Fred tacked a small metal flap over 
the solenoid valve for added pro- 
tection. 

To reduce the volume of water 
flowing to the awning pipes, he in- 
stalled a hand-operated petcock 
downstream of the solenoid valve. 
The T, with its solenoid and pet- 
cock, is connected by a length of 
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Hanging plants are watered automatically with water piped through awning 
framework (above). Garden hose (upper right in above photo) connects frame to 
outside faucet. Petcocks installed in awning framework above each basket 

(left) control flow of water. Flow can be adjusted as plants' needs change. 


garden hose to the end of the awn- 
ing framework. Fred drilled a hole 
in the end of this pipe and then 
tapped (threaded) the hole so an 
adapter for the hose fitting could 
be screwed into it. 

For this kind of work Fred's 
mechanical-engineering background 
was a big plus. Others may need a 
plumber here and for the next step 
—installing petcocks in the pipe 
above each hanging basket to con- 
trol the flow of water. By doing it 
himself Fred was able to keep ex- 
penses under $25, 

It would be possible, Fred notes, 
to simplify the system by merely 
drilling holes in the pipe above 
each basket: small holes for the 
first, and progressively larger ones 
toward the end of the pipe. But pet- 
cocks are more accurate and also 
allow him to adjust the water flow 
to each plant's changing needs dur- 
ing the growing season. Once the 
petcocks are installed, each is ad- 
justed for a gentle stream of water. 

When Fred first tested his inven- 


Continued 
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tion, water spurted from every 
joint; after all, an awning frame 
isn't built to be watertight. Un- 
daunted (“You don’t live in the 
West Indies for years without learn- 
ing how to cope"), he wrapped 
dripping areas with strips of inner 
tube, holding them firm with hose 
clamps. Now, all is dry except for 
one stubborn joint above a support. 

The timer is set for six p.m., run- 
ning for two minutes. Actual water- 
ing time is more than twice that, 
since water remaining in the pipes 
after shutoff continues to trickle 
out till the pipes are drained. Fred 
points out that a freezer timer has 
many settings, so plants can be wa- 
tered for brief intervals several 
times a day if desired—a useful 
idea, also, if you want to set up a 
mist system. 

Guests relaxing under the blue 
awning on the Sinon terrace don't 
notice the slight click at precisely 
six o'clock when the timer trips the 
solenoid valve. Half a minute 
elapses before a thin trickle of wa- 
ter falls from the first spigot onto 
the basket beneath it. Soon all five 
spigots are streaming. Water splat- 
ters noisily into the baskets and 
drips to the ground below. 

Conversation stops; all eyes gog- 
gle at the unexpected waterworks, 
and the occupant of the seat be- 
neath that leaky joint jumps aside. 

"I really didn't do this to get at- 
tention," Fred tells his guests. “Т 
did it because I'm lazy." 
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System setup: Timer (1), in box on 
house, is wired into solenoid valve (2) 
on T-joint (3) behind faucet (4). Hand- 
operated petcock (5) reduces water 
volume flowing through garden hose (6) 
to awning framework. Metal flap (7) pro- 
tects solenoid. Hole is drilled in corner 
of awning framework (8) and tapped for 
an adapter for garden-hose fitting (9). 
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= Exterior 
stains 


Best finish you can 


put on your home? 


Want beautiful protection 
that won't blister, peel, or 
crack? You can't beat stain 


By A. J. HAND 


Owning your own home is one of 
the great American dreams. But 
that dream can turn into a night- 
mare if your house is haunted by 
chipping, peeling, blistering paint. 
You spend so much time scraping 
and repainting that you never seem 
to have any spare time to enjoy your 
home. 

That's why more and more peo- 
ple are deciding not to paint their 
homes. They're turning instead to 
stains—and increasingly, to the new 
latex types. In 1973, only a few 
manufacturers were making latex 
stains. Today they number over a 
dozen. One maker, Glidden, reports 
that its sales of latex stains have in- 
creased by over 15 percent a year 
for the past four years. 


It's in the wood 


When you turn to stains, what do 
you get? A good stain can protect 
as well and last as long as—even 
longer than—house paint. This is 
especially true on rough-sawn or 
weathered wood because these sur- 
faces absorb stain very well. А good 
stain will not chip, blister, alligator, 
or peel. It can't because it is large- 
ly in the wood, not on top of it like 
a film of paint. 

Sure, stains weather and need re- 
coating just as paints do. But since 
they won't crack or peel, there's no 
need for a lot of scraping, sanding, 
and other prefinishing operations. 
When the time comes to recoat, 


you just make sure the existing 
stain is clean and start staining. Oil 
stains over smooth wood may need 
recoating in just three years. But 
the recoat may hold up for eight to 
10 years, according to USDA For- 
est Products Laboratory tests. 
Stains are made in a wide vari- 
ety of colors that look good on al- 
most any home, from ultramodern 


to old Cape Cod. They are at their 


best when applied to bare wood, 
but they perform well even when 
you put them on over existing 
paint. 

On top of all this, a good stain 
wil run about three dollars less 
per gallon than a good paint. And 
if you ever decide you'd rather 
paint your house than stain it, no 
problem. You can put paint on 
over stain. The only limitation is 
that creosote stains must weather 
for two years before they become 
compatible with paint top coats. 

Stains may be easier to keep in 
top shape than paints, but they 
can be a lot harder to buy—simply 
because there are so many differ- 
ent kinds. They run the gamut 
from the old, reliable, oil-base pene- 
trating stains to those modern latex 
formulas. 

Still, stains break down into two 
main types: semi-transparent stains 
and opaque stains, which are really 
more like paints than true stains. 
Your first step in selecting a stain 
is to choose between these two main 
types. Here are some general rules 
to help you choose: 


Semi-transparent stains 


These stains penetrate the wood 
and dye the fibers. They contain 
very little pigment, so they let the 
grain of the wood show through. 
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HRedwood's natural color 
enhances the striking 
contemporary home at left; 
Olympic's Natural-tone stain 
helps maintain the wood 5 
good looks, It's a transparent 
stain, based on linseed oil. 
Beautiful, trouble-free 
protection for the home 
below comes in the form of 
two coats of Glidden Spred 
transparent "White Birch 
exterior stain. 
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This makes them the stains to use 
when you want to enhance or em- 
phasize the natural beauty of good 
wood. They are also your best 
choice for decks, patios, and out- 
door furniture: Since they pene- 
trate the wood, they won't wear 
off on shoes or clothing. 

On the other hand, a semi-trans- 
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parent stain 1s a poor choice for low- 
grade woods, wood that has weath- 
ered unevenly, or wood with de- 
fects you'd like to hide. Don't use 
it over wood that's been previously 
painted, wood that has been stained 
with an opaque stain, or on апу 
other sealed or nonporous surface. 
You can use it over other semi- 


transparent stains, as long as those 
stains are of the same tone or light- 
er than the new stain. 

Masonry and concrete? Some 
semi-transparents do very well over 
these materials, and others do not. 
Check the instructions on the label 


to be sure. 
Continued 
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1: New England salt box stained with 
Cuprinol ''Seashell'' semi-transparent 
stain has the look of naturally weath- 
ered cedar clapboards. 2: Semi-trans- 
parent "Sherwood Green” by Sherwin- 
Williams lets the grain and texture of 
the wood show through while it protects 
against the weather, 3: Semi-transpar- 


Opaque stains 


Use these stains when you have 
something to hide. Their opaque 
film of color will cover blemishes, 
uneven weathering, rust stains, un- 
attractive grain, and other defects, 
just as a coat of paint would. 
Opaque stains, however, produce a 
thinner film than paints, so surface 
textures are still visible. 

Opaque stains are a good choice 
for homes built of dissimilar woods; 
they cover the differences in color 
between, say, cedar siding and pine 
trim. Semi-transparent stains will 
not do that. 

Opaques are also best for trim. 
You can use them in combination 
with a semi-transparent stain if you 
wish. Use the semi-transparent on 
siding, and an opaque stain—in the 
same color or a contrasting tone— 
on trim. 

Most opaque stains can be ap- 
plied over sound paint. 'That sounds 
like heresy if you think of exterior 
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ent “Redwood” is a linseed-oil-based 
stain by Olympic that gives most com- 
mon construction lumber the look of 
natural redwood. 4: Alkyd-type semi- 
transparent stain gives wood good 
protection and long life. This is “Rustic 
Brown” Moorwoad stain made by Ben- 
jamin Moore. 5: Opaque "Harvest 


stains in the same terms as interior 
stains. But the two have little in 
common. To quote the USDA's 
Wood Handbook: “Opaque stains 
are really considered to be more 
like paint because of their film- 
forming characteristics." 

According to Glidden's James 
Sainsbury, the main difference be- 
tween an opaque stain and a paint 
is “the amount of total solids (pig- 
ment plus film formers) by vol- 
ume." Stains contain less solids 
and more volatiles. So when you 
cover paint with an opaque stain, 
you are essentially covering it with 
diluted paint, and there's nothing 
heretical about that. 

Most opaque stains can be used 
over nonporous surfaces such as 
metal downspouts and gutters. And 
finally, the newest type of opaque 
stain—acrylic latex—has quickly 
earned a reputation as the most 
durable, long-lasting stain avail- 
able. 

In many applications, both semi- 


Gold” stain by Olympic is good for 
siding, but a semi-transparent stain is 
better for decks since it won't rub off 
on your shoes. 6: Natural color of fresh 
wood can be maintained with clear 
stains, or you can get a natural, 
weathered silver gray with special 
bleaching stains. 


transparent and opaque stains are 
equally suited to the job. In that 
case, pick the type that looks best 
to you. If you can't decide, start 
with a coat of semi-transparent 
stain. If you don't like the result, 
you can go over it with a coat of 
opaque. Meanwhile, the semi-trans- 
parent stain will soak into the wood 
and provide a sort of prime coat. 


Which formula? 


Deciding between opaque and semi- 
transparent stains is only half the 
battle. Next you'll be faced with a 
variety of different formulas to 
choose from. Semi-transparent 
stains may be based on linseed oil, 
mineral spirits, creosote, alkyd res- 
ins, even water. Some contain wood 
preservatives and others do not. 
Which is best? It’s a matter of 
trade-offs. Oil-based stains are often 
available in the widest selection of 
colors. But linseed oil is more vul- 
nerable to mildew attack than other 


[Continued on page 124] 
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Wood sample chips at left give a good 
idea of the colors of stains available. 
First, however, you should test stain 
on a wood scrap or an inconspicuous 
part of your house. 


1: Pad applicators work well on smooth 
surfaces. Here, an opaque stain is going 
on over paint. Note how the texture 

of the grain shows through the stain. 

2: Spraying is the fastest way to apply 
stain. 3: For best penetration, while the 
sprayed stain is still wet go back over 

it with a backbrush—a carpet scrap 
fastened to a block of wood on a broom 
handle. 4: Brushing is the best all-around 
way to apply stain. This stain brush has 
short bristles that work the stain into 
cracks and crevices. 5: Dipping is a 
great way to protect both sides of cedar 
shingles, but not all stains are suitable 
for dipping. Check label instructions. 
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Add a grass carpet, 
a striking railing, 
and a clever planter 


By ROSARIO CAPOTOSTO 
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Before renovation, this bleak sun de 


ck 


had a flimsy railing and an ugly floor. 


114 


POPULAR SCIENCE 


cec rpm Pd 
o acd - 
„Ма — ت سس‎ л 
асааж 


An upper-story sun deck offers a 
quiet, private place to sunbathe, 
dine outdoors, or just escape from 
household chores. Yet many home- 
owners neglect their sun deck be- 
cause of its raw, uninviting appear- 
ance. 

A typical sun deck has an un- 
sightly tar-paper floor that you 
don’t dare walk across on hot days 
for fear of tracking melted tar 1п- 
doors. The railing is usually flimsy 
and unsafe, barely capable of hold- 
ing itself up, let alone people. 

But an attractive transformation 
is relatively easy—and needn’t be 
expensive. To give your deck some 
eye appeal, lay a plush, grass-like 
outdoor carpeting and install a 
strong, good-looking railing. Then 
top off the railing with a unique, 
continuous “flower pot” (made 
from gleaming white aluminum 
rain gutter) filled with small flow- 
ering plants. 


“Great Outdoors,” the artificial 


grass carpeting I used, is an Arm- 
strong product that’s made to with- 
stand exposure to sun, weather, and 
traffic. 

Prepare for installation by re- 
moving the old railing and sweep- 
ing the floor clean of dirt and debris. 
Then patch up any holes or loose 
seams with a roofing compound. 

Installing the carpet is fairly sim- 
ple, especially if no seams are re- 
quired (see photo). If you need 
seams, cut the pieces and fit to- 
gether before applying adhesive. Be 
sure to lay each section with the 
nap running in the same direction. 
The pieces should be tight enough 
to form a slight peak at the joint. 
If the carpet edges aren't straight 
enough to make even seams, snap 
a chalk line on the back about 11%” 
from the edges and trim. 

After fitting the pieces together, 
fold back the carpeting on each 
side of the seam and spread about a 
four-foot-wide patch of adhesive 


Cut the carpet to fit the area, then re- 
roll it onto the tube for easier handling. 
With a notched spreader apply carpet 
adhesive to about one-half the deck 
floor. When the adhesive is tacky, roll 
the carpet onto it, leaving a few inches 
of adhesive exposed so the next appli- 
cation will overlap 
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down the center of the floor. Wait 
for the adhesive to tack up (form 
strings under finger pressure), then 
fold one side of the carpet back into 
the adhesive. Fold back the second 
side and butt it against the first to 
form a tight seam. Then cement 
down the rest of each section. Fi- 
nally, use a rolling pin to smooth 
out any air bubbles, working from 
the center out to the edges. 

If you lay the carpet on a very 
hot day, the adhesive will tack up 
quickly, so you should work on 
smaller sections at a time—even 
if you're laying a seamless piece. 


Raising the railing 


For the sturdy main railing I 
used 2x6 lumber throughout. For 
the side railing, which backs up 
against the parapet wall, I used 
2x4's, except for the top, which is 
a length of 2x6 lumber. I added this 
railing mainly to extend the design 
of bold verticals across an other- 


Set the railings on blocks, then check their pitch with a 
level. They should slope slightly toward a common low spot 
so the planter has proper drainage. To get the right pitch 
(11 5" per 20’), insert shims below the floor blocks, then nail 
the railings in place. Next, bore pilot holes at a slight inward 
angle through the verticals and attach the diagonals with 314” 
hot-dipped galvanized nails. Paint the railing with a non-water- 
based paint before adding the gutter planter. 


Assemble the basic railing by using 
hot-dipped galvanized nails to join the 
verticals to the top and bottom. Next, 
rest a diagonal in place on the assem- 
bled rail and trace directly from the 
frame to mark the ends for cutting. Make 
the beveled cuts with a portable circular 
saw, guided with a wood strip. 
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wise plain background. It also sup- 
ports part of the planter. 

I used Wolmanized pressure- 
treated lumber [PS, April ’76] for 
all members. If you use ordinary 
lumber, be sure to apply a wood 
preservative. 

Assemble the rail sections off- 
site so you can do direct face-nail- 
ing for a neat, strong job. The di- 
agonally crossed members, howev- 
er, can be attached after the rail 
is in place since face-nailing is fea- 
sible through the uprights. But 
measure and cut these members to 
fit before you install the railing 
(see photo). The ends of these 
cross members must be bevel-cut so 
they rest against the sides of the 
verticals. The diagonals are joined 
edgewise with an angled cross-lap 
joint. After cutting these joints, 
check for fit. Each notch should be 
just a hair wider than the board 
that will fit into it. 

To install the railings, set them 


To provide drainage for the gutter planter, use an inside cor- 
ner section with a drop outlet. Insert this into a downspout 
through a hole cut in the top of the rail. (The downspout drains 
into the existing gutter at the edge of the deck.) Join the 
planter sections with snap-in connectors (one is shown sitting 
on top of the right rail) and caulk all joints to make them wa- 
tertight. Then use rustproof screws to attach the assembled 
planter to the top of the railing. 


After cutting one diagonal, insert it in 
the frame and hold the second one in 
place. Mark both the ends and the in- 
tersection. Cut the cross-lap joint with 
a saber saw, using a coarse-set tooth 
blade. Set the saw to the needed angle 
and make two parallel cuts in board. 
Knock out waste with a chisel blow. 
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on a few 11%” blocks to allow for air 
circulation and water runoff. Avoid 
anchoring the rail into part of the 
deck that's not supported by a 
beam. This might cause an eventual 
roof leak. Instead, drive galvanized 
lag screws through the ends into a 
vertical member of the house. 


Preparing the planter 


I used baked-enamel aluminum 
guttering for the planter. If you 
have an L-shaped railing, you'll 
need a left and a right end cap, 10- 
foot lengths of gutter to fit, a drop 
outlet with elbows, a downspout, an 
inside corner, and snap section con- 
nectors. These solderless fittings 
make assembly quite easy (see 
photo). 

Finally, fill the completed plant- 
er with topsoil over a half-inch lay- 
er of gravel for drainage. Now sow 
seeds in the planter, move in the 
outdoor furniture, and enjoy your 
renovated sundeck. 
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Staggered-joint pattern gives Housers' ceramic-tile floor two continues into laundry and bath (left center). All materials 
different looks, depending on viewpoint (compare top and bot- used (from all manufacturers) are sold at American Olean 
tom photos). Tile layout starts at short wall (with blue arrow), stores; for addresses, write company (Lansdale, Pa. 19446). 
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Tile-seffing 


patterns 


change the look, 
ease problem installations 


By DAVE HOUSER and 
V. ELAINE SMAY 


The standard way of laying ceram- 
ic-tile floors-in a straight grid 
pattern, like oversize graph pa- 
per—may not be the best for every 
room. À long, narrow room, for 
example, can be made to look 
wider if the tile is laid in a diag- 
onal pattern. Two different colors 
of tile can help to pull together a 
room's color scheme. Two ог more 
sizes of tile can add variety to a 
"plain-box" room. А herringbone, 
basketweave, or pinwheel  pat- 
tern—or one of the others illus- 
trated on these pages—can enhance 
and individualize any floor. 

When PS art editor Dave Houser 
and his wife Rita decided to tile 
their basement recreation room, 


they chose a staggered-joint pat- 
tern. It offered many advantages: 

€ It gives a different look to the 
floor from different viewpoints. 

€ It makes the room look less 
tunnel-like, since the staggered 
lines run the length of the room 
and the parallel lines, the width. 

ө It allowed a less noticeable 
grout-line compensation for a 
slightly out-of-square wall, avoid- 
ing the use of awkward tile frag- 
ments along the baseboard. 

Usually you begin a tile layout 
by snapping perpendicular chalk 
lines that bisect the room in both 
directions, then moving either or 
both lines a little to minimize 
cutting along baseboards, But the 
Housers’ room is full of nooks and 
crannies, so Dave started his layout 
at the most noticeable wall—a short 
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partition at the foot of the stairs. 
Other measurements indicated that 
this start would work well for the 
entire room. 

"Because the materials are in- 
tended mainly for professional 
tile layers, the directions on la- 
bels tend to be a bit sketchy," 
reports Dave. He offers these tips 
to make your job go smoothly: 

e “Planning and measuring are 
the keys to success. Draw your 
proposed tile layouts to scale on 
tracing paper or acetate and use 
them as overlays on your floor 
plan, drawn to the same scale (see 
photo). It will help you determine 
where to begin your layout as 
well as what pattern to use. 

e "Remember to consider the 
spaces between tiles when plan- 
ning your layout. 

Continued 
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cated floor. Basketweave, within squares 
formed by darker tiles, gives real pizzazz 
to kitchen at right. 


(left) adds length to a small bath. Simple 
basketweave (center) uses a single color 
of tile to achieve subtle and sophisti- 


All three floors in the photos above use 
4"-by-8" ceramic tiles, but see how dif- 
ferent they look. Staggered-joint pattern 
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Try patterns on acetate or tracing-paper 
overlay in same scale as floorplan. Note 
how pattern was adapted to kitchen in 
photo. Diagrams at right are samples 
from pattern booklet; send $2 to Ameri- 
can Olean, Lansdale, Pa. 19446. 


ө “Remove all baseboard mold- 
ings and include the space under 
the moldings when ordering the 
tile and planning the layout. 

e "If your room is slightly out 
of square, pick your longest wall 
as your starting point (assuming 
it's straight). Make your compensa- 
tions on shorter walls. Also, such 
flaws will be less noticeable if 
you choose a pattern that doesn't 
have all long, continuous joints— 
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the curse of the grid pattern. 

e "If the room is badly off- 
square, consider remedying that 
problem first, perhaps with thicker 
baseboard molding or perimeter 
seating and storage. 

© “Keeping even spaces between 
tiles is essential on long, straight 
grout lines (less so on the stag- 
gered ones). My 34” plywood spac- 
ers were 5” long (see photo 2). I 
tried one 4’ long but found that it 
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gave a little, making a wavy joint 
that I had to correct. 

® “The job I tackled—about 450 
sq. ft.—was pretty ambitious for a 
first project. Га recommend that 
you do a foyer, bathroom, or small 
kitchen first. Ceramic-tile laying is 
not difficult or tricky, but is time- 
consuming and strenuous.” 

In the photos and captions on the 
following page, Dave takes you 
through his installation. Hs) 


1 Materials: | [author Houser] used 
6"-by-6" Golden Glow quarry tiles, ce- 
ramic-floor-tile adhesive (both from 
American Olean), and dark brown Acid-R 
portland cement grout by L&M Surco. 


4 | finished shorter cut of notch with 
Remington's Grit-Edge blade in hacksaw. 
Note that radial-blade scoring provides 
good starter nick, Keep saw perpendicu- 
lar to tile and saw to corner of notch. 


7 Iscraped adhesive from tile tops and 
edges with razor. Then, to make grout 
cleanup easier, | sealed tiles with Lok- 
Gard Il (from Hillyard). Prewaxed tiles 
would eliminate this step. 


dame 


= 


* 


2 Installation began on most notice- 
able wall (see text). Full- and half-size 
tiles abut wall. For spacers | used 3$" 
ply since my tiles had no spacer lugs. 
Notched trowel (1/4) spreads adhesive. 


5 To remove the unwanted part, | 
placed the scored and cut tile section 
against my thigh and rapped it with a 
hammer. It's tricky—and hard on thighs— 
but much faster than making long cuts. 


8 | mixed grout in large bucket, using 
a bit more water than called for to make 
spreading easier. A rubber trowel is used 
for spreading grout—at a diagonal to 
tiles. Consider knee pads essential! 


3 To notch tile, | scored top with ma- 
sonry blade in my radial-arm saw. Stop- 
ping cuts at corner of notch prevents cir- 
cular blade from cutting through. Dust is 
fine, so wear mask and goggles. 


6 These two tiles were cut in manner 
just shown to fit around newel post. 
Space from tile to any obstruction should 
be same width as grout space between 
tiles (3@” in my case). 


О | wiped tile surface at 45-deg. angle 
with clean wet rags, then mopped with 
super Shine-All (Hillyard). Muriatic acid 
removed remaining grout. Final sealing 
with Lok-Gard II finished job. 
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Sleek metal home (with detached дагаде) is an unexpected 


sight in heavy woods. Though all structural framing and 
t&g siding and roof panels are metal, wood is used for the 
generous deck and in the student-designed, built-in kitchen 
counter and L-shaped couch (below). Note how clearstory 
windows flood angled ceiling with light. 


Hard to believe this elegant 
two-bedroom cottage is 
assembled from bolt-together 
industrial components? 
Here's how you erect it 


By ALLEES 


PROVIDENCE, R.I. 


I’ve just toured what might well be 
the house of the future, though it’s 
assembled from components manu- 
factured today for commercial 
structures such as industrial plants. 
My guide has been professor Marc 
Harrison, chairman of the industri- 
al design program at Rhode Island 
School of Design (RISD). With 
three dozen of his students, Harri- 
son worked for five years on this 
project, which was sponsored by 
the International Lead Zinc Re- 
search Organization (ILZRO). The 
design team then erected the house 
on a remote wooded site outside 
town, and Harrison moved in with 
his family to test the structure’s 
livability through the severe "76-77 
winter. 

Although as project architect 
Harrison might be a bit prejudiced, 
my tour bears out his enthusiastic 
endorsement. The house is a de- 
light: compact, cozy, and obviously 
as easy to maintain as Harrison 
says it was to erect. Since the wall 
and roof panels have snugly inter- 
locked joints, they wrap the living 
space in a sealed envelope. There’s 
virtually no infiltration (combus- 
tion air must be piped to the stu- 
dent-designed fireplace), so the 
house is energy-efficient and nearly 
dust-free. It is also blissfully quiet: 
Looking up through a skylight, I 
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All-metal adaptation of post-and-beam 
framing depends on flanged metal posts 
(top photo) in X, T, or L shapes. The C- 
shaped galvanized joists are bolted to 
post flanges (inset). Holes in joists save 
steel, reduce weight, permit passage of 


wires and ducts. Tongue-and-groove 
edges of foam-sandwich wall panels (see 
inset at left) give double waterproof 
joint. Two men easily manipulate 20-ft. 
lengths and special shapes (above). 
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GLAZING 


GARAGE END 
WALL 


CORNER 
PANEL 
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Interlocking roof panels span deck area 
between garage and house. All roof pan- 
els are steel-sheathed urethane foam. 


COLUMN 


STEEL FRAME COLUMN BASE f 


CLEARSTORY 
FRAMING 


CONCRETE FOOTING 


Cutting vent holes (or window open- 
ings) in panels requires nothing more 
than a metal-cutting saber saw. 


watch a 747 glide silently overhead. 

For my tour, I've picked a rather 
glum day, typical of New England 
seacoast winters. Yet these snug in- 
teriors are bright with light. The 
use of large glazed areas (especial- 
ly on the south wall) plus two 
facing strips of clearstory windows 
above the roof—in addition to those 
skylights—brings daylight indoors 
and relegates electric lighting to 
evening hours. 

ILZRO commissioned RISD to 
find viable alternatives for conven- 
tional construction materials. Their 
main stock in proposing steel fram- 
ing and steel/foam sandwich panels 
was the galvanizing such compo- 
nents would require (most ILZRO 
members don’t make the steel it- 
self). But the RISD design team 
came up with applications for 


Utility module—a bay grafted onto one 
side of house (left)—contains all elec- 
trical and plumbing controls, plus extra 
space for solar hot-water system to be 
added, Lead-sheet roof projection is 
oriented for collectors (above). 


PANEL 
UNDER-FLOOR 
PANEL 


CORNER PANEL 


› -— FOUNDATION 


Before flooring was laid over steel 
joists, heating and A/C ducts of flexible 
steel were run to floor registers. 


sheet zinc and lead, as well: The 
two roof projections that create 
those  clearstory windows аге 
sheathed in standing-seam lead 
sheets; lead sound barriers are used 
in interior partitions, and zinc 
sheet appears as a sink-surround 
and countertop in the bathroom. 
A very pliable zinc alloy was cho- 
sen for all those window- and door- 
frame extrusions. Harrison round- 
ed those corners as a design ele- 
ment but doesn't recommend such 
costly customizing. 'ТҺе sandwich 
panels adapt well to standard 
aluminum sash. 

Mostly, however, the project 
demonstrates that metal is a prac- 
tical alternative for a home's struc- 
tural components. Precut framing 
members went up with far less on- 
site fuss-and-fit, and those sandwich 
wall panels were a cinch to install. 
(The garage was erected in two 
days, with unskilled student labor.) 
Once the panels are interlocked and 
bolted down with seam clips, your 
wall is complete. Since the outside 
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(ZINC, LEAD) 

FOAM-FILLED PANELS 
CLEARSTORY FRAMING 
ROOF LIGHTS 


STEEL DECKING, 
ETC. 


MECHANICAL 
SERVICE MODULE 


FOAM -FILLED 
‘ROOFING PANELS 


OUTSIDE PANELS 


FOAM PANEL 
Д (CORNER) 


"FRAME 


X WINDOW. 
FRAME 


Exploded view of components shows 
simplicity of assembly. Galvanized parts 
are stock items from steel service cen- 
ters, except for flanged posts, which 
must be specially fabricated. 
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= ef — — 


ер else's redwood dream deck. 


A deck thats all your own begins with a design thats all your own. 
Design your own redwood deck with the Redwood “Design-a-Deck” Plans Kit. 


= Adaptable patterns for an endless variety of decks to 


| suit your home and landscaping 
= Plans for steps, benches, and railings 
= Ап illustrated instruction manual 
= Working drawings 

н 


a» And more! 


Then you can build your deck yourself with natural, low-cost garden 
grades of redwood. | 
Or recommend redwood when you 
consult your contractor. 

It all starts with the Redwood 
i “Design-a-Deck” Plans Kit. 

Make your redwood dream 

» deck exactly what it should be. 


S4 gets you the new Redwood 
“Design-A-Deck” Plans Kit. 


Each plans kit contains five large sheets of working 
drawings; a complete list of required materials; a 20-page, 
illustrated step-by-step manual; graph paper and unique 
punch-out patterns to help you decide exactly where to 
place your deck; information on hillside installations; 

plus detailed plans on steps, benches and railings. 


All your own. ع ع‎ ee ы -— € — M — —S И 
" CALIFORNIA REDWOOD ASSOCIATION K 
617 Montgomery St., San Francisco, CA 94111 
CALIFORNIA I'm enclosing a О check O money order for $4.00. 
" REDWOOD Please send my deck plans kit. 
ASSOCIATION Name 
617 Montgomery Street 
San Francisco, CA 94111 Address 
Redwood —a renewable resource City 


| State. — > Zip 


Exterior stains 


Continued from page 112] 


stain bases. Olympic recommends 
latex stains for mildew-prone parts 
of the country. 

Creosote stains penetrate deeply, 
provide good protection, but are 
available in a limited color selec- 
tion. Cabot, for example, offers only 
16 colors in its line of creosote 
stains, compared with 62 colors in 
one of its oil-base lines. 

Alkyd formulas such as Benjamin 
Moore's Moorwood have great ver- 
satility. You can mix varying 
amounts of Moorwood opaque stain 
with a colorless blending base to 
create any degree of transparency 
you like—opaque, semi-solid, or 
semi-transparent. 


Preservatives 


What about wood preservatives? 
They make a lot of sense. They can 
soak into joints and the end grain 
around windows, doors, and trim. 
This provides protection to places 
that paints, primers, and some 
stains just can't reach. If you live 
in a humid area where moisture 
protection is important, a preser- 
vative stain such as Cuprinol or a 
formula based on creosote is a good 
choice. See “Preservative Stains 
Fight Fungus, Mildew, and Rot” in 
this issue for a complete report. 

Opaque stains are usually based 
on oil, alkyd resins, or acrylic latex. 
Latex is easiest to clean off hands, 
brushes, and other staining tools. 
It also is most resistant to mildew. 
But latex stains may have adhesion 
problems when applied over old 
non-latex paints, especially if the 
paints are chalky. And they may 
cause extractive bleeding on bare 
cedar or redwood. Extractive bleed- 
ing—discoloration of top coats 
caused by leaching of wood resins— 
can be prevented by using a primer 
or by avoiding latex formulas al- 
together. 


Preparing the surface 


Putting on stains is a lot like put- 
ting on paint. You can brush, roll, 
pad, spray, and even dip, but the 
real key to a good job is proper 
preparation of the surface. Prepara- 
tion is especially important if you 
plan to stain over existing paint. If 
you've had any paint problems, 
you'll have to take care of them be- 
fore you stain. You can’t expect 
stain to “glue down” old paint that 
is peeling and flaking away. And 
you can’t expect a stain—even one 
with a mildewcide—to kill mildew 
already on your home. Mildewcides 
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can only fight the growth of new 
mildew. 

So before you lift a brush to stain 
over existing paint: 

e Remove all loose and peeling 
paint with a scraper, sandpaper, or 
paint remover. 

e Remove all blisters down to 
the bare wood. They’re caused by 
moisture. If the moisture comes 
from inside your home, proper 
moisture barriers апа  venting 
should stop it. Or the moisture may 
be entering through cracks, open 
joints, unpainted areas, or around 
flashing. Correct these problems be- 
fore proceeding. 

e Check for mildew. It will ap- 
pear most often in damp, shaded 
areas and will look like dirt. Apply 
a few drops of bleach such as 
Clorox to any suspected mildew. If 
it bleaches away in a few minutes, 
the suspect 18 guilty. If not, it's 
just dirt, To remove mildew, mix 
up this solution: three quarts warm 
water, one quart liquid bleach, ?4 
cup TSP (trisodium phosphate), 
and !4 cup detergent. Use a stiff 
brush to scrub the affected area 
with the solution. Rinse thoroughly 
with a hose. Let dry and finish as 
soon as possible to prevent forma- 
tion of new mildew from airborne 
spores. 

ө Even if you have no mildew, 
scrub your house with detergent 
and water to remove surface con- 
taminates that can interfere with 
adhesion. Pay special attention to 
the areas under soffits and over- 
hangs. These areas are sheltered 
from the rain and often never get 
a chance to rinse clean. 

€ Check for heavy chalking. The 
best way is to press a strip of good 
fresh masking tape onto the exist- 
ing paint. Peel it off and reapply. If 
the tape won't stick the second 
time, or just barely sticks, you have 
heavy chalking. Latex stains will 
not adhere well unless you prime 
first. 

That's how to prepare previously 
painted or opaque-stained surfaces. 
New wood or wood that has been 
coated with a  semi-transparent 
stain is easier to handle. Just do 
the following: 

e Remove dirt, pencil marks, 
grade stamps, or any other mark- 
ings that could show through a 
semi-transparent stain. Light sand- 
ing is the best way to remove 
marks. 

e Unless you are using a latex 
stain, make sure the surface is per- 


fectly dry. Some makers recom- 
mend dampening the surface with 
water before applying latex stains. 


Applying the stain 


Now you are ready to stain. 
Probably the best way to apply 
stain is with a brush. Brushing 
works the stain into cracks better 
than other methods. Use a natural- 
bristle brush for oil stains; synthetic 
brushes are required for latex 
stains. Special stain brushes—a lit- 
tle shorter and stiffer in the bristles 
than ordinary brushes—help force 
the stain into every crack and crev- 
ice. 
Rollers are fine, but they won't 
always cover rough textures as well 
as a brush. And you must keep 
them loaded with stain at all times 
to avoid uneven effects. They aren't 
much good on shingles or clap- 
boards. 

Pads work well on smooth sur- 
faces, but can't do the job on rough 
surfaces or those with a lot of relief. 
If you are working on shakes or 
shingles, a shake stainer—sort of a 
scrub brush with a handle— gets the 
Job done quickly. 

The fastest way to apply stain is 
with a sprayer, especially one of the 
airless types now available at rental 
shops. For best stain penetration, 
spray an area, and then go over it 
while the stain is still wet, using a 
dry roller, brush, or backbrush. For 
a backbrush you can make yourself, 
see photo on page 113. 

No matter how you put stain on, 
you should apply it in a logical se- 
quence to avoid unevenness and 
lapmarks. Proper application is 
most important with semi-transpar- 
ent stains. 

On horizontal siding, start your 
work at the edge of several boards. 
Work across to a logical break such 
as a window or door. Keep a wet 
edge at all times. If you allow one 
brushful to dry before putting on 
the next, you'll get lapmarks. 

For vertical or diagonal siding, 
work from the top down, again 
stopping only at a logical break. 

Work on the shady side of your 
house. This will prevent the stain 
from drying so fast you can't keep 
up with it. Never work when the 
temperature is below 50 degrees. If 
you decide to apply two coats of 
stain—for better coverage or deeper 
color—be sure the first coat 15 dry 
before you apply the second. Do 
the job right and you won't have 
to lift a brush again for years. В) 
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action removes 
. rust quickly. 


Brush it on. 


Wash rust off. 

Duro Naval Jelly- 
» for sale wherever 

fix-it products 

are sold. 


, Woodhill Permatex 


a Loctite Corporation subsidiary ©1978 
18731 Cranwood Parkway Cleveland Ohio 44128 


Powerful chemical ч 


Rust Disso d 


‘Has defeated 
outdoor grills, tools, 
pipes, cars, gutters, 
boats, toys, 

farm machinery. 


(stains 


| fight fungus, mildew, 
апа гот | 


Ranging from mild to virulent, 
fungi thrive on moisture 
and wood fiber 


By JAMES SMITH 


Several varieties of fungi that 
thrive in moisture can seriously 
damage house siding and other 
exposed exterior wood. These mi- 
croorganisms usually become visi- 
ble as discolored or spotted areas. 
But these spots are more than just 
an aesthetic problem; they warn of 
a problem that can be much more 
serious. In ideal growing condi- 
tions fungi can destroy unprotected 
wood in as little as two years. 
While their destructive activities 
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are slowed or halted in cool, dry 
seasons, fungal spores are among 
the hardiest known. Molds found 
in Egyptian tombs, for example, 
have resumed vigorous growth after 
lying dormant for more than 2000 
years. Given that kind of persis- 
tence, the message is clear: You 
can't afford to ignore evidence of 
mold or mildew on your house 
siding. 

Unprotected wood readily ab- 
sorbs water from exposure to rain, 
snow, and high humidity. Besides 
causing the wood to swell, the 
added moisture provides a happy 
medium for rapid fungal growth. 
The water evaporates and the wood 
returns to normal size in dry 
weather, but the continual cycles 
of swelling and 


shrinking even-. 


x 


tually: cause the wood to crack, 
warp, and split. Meanwhile the 
fungi hang in there, awaiting the 
next feeding opportunity. 

All modern stains contain ingre- 
dients to control mildew. Some 
stain makers custom-blend their 
stains for different parts of the 
country. Stain for the Gulf States— 
a real mildew hotspot—may con- 
tain a stronger dose of mildewcide 
than stain mixed for the Southwest. 

There are mildewcide additives 
on the market, but stain and paint 
makers usually advise against them. 
They can interfere with color reten- 
tion, especially when added to latex 
finishes. Some types also break 
down and lose effectiveness when 
mixed with water-based stains. Stay 
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Bird makes solid vinyl sidin 


We'll be the first to admit that wood can look beautiful. It's just that taking care 
of itis a constant job. That's why the people who live in this house covered it with Bird 
solid vinyl siding. 

We make siding a little differently than anybody else. The bottom of each 
panelis squared off to look exactly like wood clapboards. And we invented the natural 
woodarain texture you see on our Branded? siding. 

But unlike wood, Bird solid vinyl siding takes care of itself. The color goes all 
the.way through,so scratches don't show the way they can on other materials. And it can't 
rot, blister or peel. So it never needs painting. 

We make solid vinyl siding in narrow and wide widths, with smooth and 
textured finishes. If you'd like a free estimate, talk Po оче p" 
to your Bird Siding Dealer. He'sin the Yellow Paaes, d s 
and he’d be glad to hear from you. 


The best dressed homes wear Bird. 


Bird & Son, inc., E. Walpole, MA 02032 

Please send me your revised, 36-page color booklet, “What you should know 
about roofing and siding before you build or remodel.” I’m sending 50¢ in 
payment, and I’m planning to О build O remodel. 


Name — = | Phone 
Address ج‎ ЦЕРРЕРНЕ 
County = < State —— Zip 
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money-saving 
STAPLE GUN 


SPECIALS 


for a limited time only! 
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STAPLE GUN 

with FREE wiring attachment 
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with FREE 
screening/wiring attachment 


PRO Mart Home Centers 
Sentry Hardware 
Sutherland Lumber 
True Value Hardware 
Trustworthy Stores 
Western Auto Stores 
Wickes Lumber 
Woolco 


e Ace Hardware 

ө Agway Stores 

e American Hardware 
e Carter Lumber 

84 Lumber 
Grossman's 

HW! Stores 

K Marts 

PRO Hardware Stores 
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271 MAYHILL STREET. SADDLE BROOK. N.J. 07662 
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Preservative stains 
[Continued] 


Wood samples (untreated on left, 
TBTO fungicide-treated on right) were 


infected with wood-digesting organ- 


Three types of parasitic molds: Len- 
zites trabea (left), which has done the 
most damage to woods in tests; Lentinus 


away from additives unless they are 
specifically endorsed by the maker 
of the stain. 

The traditional defense for any 
wood, new or old, is a two-stage 
operation. After applying a clear, 
water-repellent preservative that in- 
cludes an active fungicide, you top 
it off with a coat of paint or penetrat- 
ing stain. Water repellency keeps 
moisture absorption of the wood to 
a minimum, limits the effects of 
weather cycling, and generally 
makes life difficult for the mold. 

An equally effective defense is a 
time-saving single-stage finish that 
incorporates stain, water repel- 
lent, and preservative-fungicide in 
one mixture. Cuprinol is one such 
stain. It includes in its formula- 
tion the fungicide tributyltin oxide 
(produced by M&T Chemicals 
as bioMeT TBTO antimicrobial), 
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isms and placed on soil mixture in bot- 
tles at 80° F and 70 percent humidity. 
They're shown after 12 weeks exposure. 


lepideus (center), a less virulent fungus; 
and Poria monticola (right), which does 
little damage to wood in tests. 


which unlike now-banned mercury- 
based fungicides and mildewcides, 


‚18 approved by the Environmental 


Protection Agency. TBTO safely fo- 
cuses its fungus-fighting action on 
a broad spectrum of wood-digesting 
microorganisms. 


Surface preparation 


For ways to remove mildew and 
apply stains, see “Exterior Stains— 
Best Finish for Your Home?" in this 
issue. Of course, if exposed wood 
has deteriorated to the point that 1t 
is spongy or rotted, you should 
remove affected boards or shingles 
and replace them with new, sound 
wood. As an extra precaution, thor- 
oughly wash the surrounding areas 
with a 1:1 mix of water and chlo- 
rine bleach to remove any fungal 
growth that may not be visible to 
the naked eye. 


* Revolutionary 
. Airless Rotary Action 
Paint Gun 


SOLID STATE ELECTRONIC CONTROLS 
now makes painting almost anything easier, more 
, A. convenient, faster! The ideal paint gun for farm and home use! 
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American Products Division, American Slicing Machine Co. 
"QUALITY PRODUCTS SINCE 1904" 


Integrated Electronic Controls 

now give you precise, Solid State speed 

control of paint delivery and width of spray. + 
Lets you compensate for light and heavy paint or other fluids. 

Now you can paint like a professional! 


Never before a paint gun with electronic controls ^ action—from 72” to 18" wide. Cover 100 sq. ft. 


right at your fingertips. Just pre-select the of wall in minutes—beautifully, evenly, without 

amount of paint delivery you need and the the heavy fogging, misting or overspraying of 

exact width of the spray pattern you want, touch ordinary spray guns. Discover the professionals’ " 
the trigger and paint! The powerful way to fast, even, modern painting of anything 

Motor Energizer feeds paint and opens the gate from a room to your entire house. And save 

to let you control your every painting time, money and paint! 


| ^h E Delivers as much paint as a $200 industrial 
| mir compressor model! 


E Eliminates needles, nozzles, airhoses 
compressors, strainers, flimsy vibrators 


The powerful motor and rotary action spin the paint to 
eliminate compressors, vibrators, needles, valves, nozzles 
. . . actually insure the Electro Paint Gun won't clog when 
properly cleaned and used. No flimsy vibrators, no clumsy 
compressor equipment to lug around! Your Electro Paint 


Gun is so compact, so portable—you can take it right to A 
| the job. 
ee Irae —— ш Handles latex—oil—water soluble paints— 
touching up to a minimum enamel, semi-gloss, flat—light oils, 
| | disinfectants, polishes and waxes. Not for 
COVERS 300% MORE WIDTH IN EACH STROKE use with lacquer or highly volatile liquids. 


THAN A 6" BRUSH OR ROLLER 
| Electronic Speed Control compensates for variable viscos- Ы 


ities so that you сап use your Paint Gun for everything 
from primers to heavy paints—for indoor and garden 
disinfectants, for waxing floors and woodwork, and dozens 
of other chores. Saves you hours of time and work! 


HERE'S ONE REASON YOU GET A BETTER 4 
PAINT JOB FASTER AND EASIER 


-— Airless Rotary Action i 
Precise fan pattern. 
Straight line fan- 
shaped pattern, 
À -. for minimum of 

: feathering and 
Now you can do 100 sq. ft. of surface in minutes—because misting. it 's easy to 


you cover three times as much area on each stroke, with professional. 
the Electro Rotary Paint Gun. You cover a full foot-and-a- 


half swath. Big job or small . . . inside or outside. . . e 
whether you're spraying paint or other fluids—nothing does day а 4 
the work as quickly, as easily as the amazing Gun with for 

Solid State Electronic Control! "T ' 4 a 
Printed іп U.S.A. © Electro Engineering Products Co., Inc., Chicago Try iL | fr ee trial car 
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Lets you pre-select and deliver as 
"ips or as little paint as you wish. Compensates 
or paint viscosity. Powerful, rugged 
ime: ,MOTOR 
- for years of 
dependable service 


# 
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rT, | 
| Lets you pre-select 
| width from 


1e " to 18"—or vary 
width while 
! = painting. 
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New! “Snap-Open” 
Latches make- 
cleaning and 
disassembly 
quick and easy. 


| Тһе ипїдие сот of the ' any posi 
| | ex irae pil сар (non pc i including closed. 
centrifugal action enables this gun to "үт | 
operate with a minimum amount of Trigger energizes motor, activates 
pressure—thus eliminating the ) gate opening. Just pre-set controls, 
safety problems created by high pull trigger and paint! 
. pressure guns. Trigger locks in any position. 


nece 


Paint a line so fine 
you can write 


or a swath 18” wide.. with a minimum of misting a 
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No matter what you want 

to paint— do it easier, faster, 
better than ever before with 

| this whole new way of painting. 


Paint shutters, exteriors | | Paint louvered doors 


Patent! Pending 


nd overspray! 
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Disinfect rooms 


All-metal house 


Continued from page 122] 


surface is factory-finished, it should 
never need repainting (unless you 
tire of the color). And since your 
insulation is already in place, you 
can simply leave the prepainted in- 
terior surfaces exposed as your fin- 
ished wall. (Harrison devised clev- 
er ways of hanging pictures and 
wall clocks from hooks anchored in 
the seams.) 


Special shapes, such as for this sculpture bold, rough wells 


home's bay sections (as shown in 
the small photo on page 121), can If 
be customized on site. The angled you rse ! 
*roof" portion of these panels was | 4 

formed by removing а strip of the 
interior metal face and cutting a 
V-groove across the foam core. The 
uncut exterior face was then bent 
back to close the gap in the foam, 
providing a continuous leak-proof 
bend. 

The rigid, interlocking panels 
need no stud support, so the only 
framing member you must deal 
with is an occasional post. Harri- 
son just caps these, inside, with 
prefinished metal channel—remov- 
able, since these vertical gaps are 
utilized as wiring raceways. 

Interlocking panels also simpli- 
fy roof assembly. After laying the 
panels in place, one by one, all 
joints are caulked and the whole 
surface is then covered with as- 
phalt and gravel. 


For your next home? — á—M ' ' 
Though you can't yet duplicate “HEY, you'd think I was a pro but I never did it 


Harrison's experiment for ILZRO ет ге 
without having some units custom- before in my life! The secret is Ruff-It, an acrylic finish 
fabricated, commercial builders in that's easy to use because it doesn't set up too fast. You 
various parts of the U.S. are now can try all sorts of dramatic effects . . . smooth it on 
erecting homes from similar com- hi th ; Ў І 
ponent systems. Touring with me, rough it up with a trowel like I'm doing, pattern it, carve 
here, is Gene Buckley, president of it with a spackling blade, brush it, comb it or actually 
an Oklahoma company specializing sculpture it with your hands! 
in multipanel construction. Buck- | 
ку, e imports үз рене Ruff-It is neat because it's ready to use—no messy 
metal components trom lexico, mixing o : ' z INC NM . | 
fida working with steal боши вака. mixing or measuring. It's crack resistant. And it comes 
wich panels quick and easy, and his in 6 colors that go great with the warm, rustic colors in 
all-metal houses sturdier, tighter, our Z-Brick walls. That's how we got a terrific wall and 
cleaner, and easier to heat and air- ili 
RE : ceiling, too, " 

condition than conventional wood- he: ‘ 
frame homes. without paying 

As lumber rises in price and de- an arm and a 
clines in quality, metal and plas- leg for it?” 


tic substitutes look ever more at- 
tractive—especially since light- 
weight panel components can be 
manufactured in volume and 
shipped anywhere for fast on-site 


Acrylic finish for walls 
& ceilings 


| Ж; fy BY -B 
Te AZ BRICK 
assembly. And Harrison’s ILZRO = —— M^. | 
house is a striking example of the p Ед... 


ped indies al b and feel Get a free color brochure. Write: VMC Corporation, 
ЫН е Dept. PSAR, Woodinville, WA 98072. 
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PS leisure-home plan 


ASAN 


L bd + 


- Los 
СА. 


Sky Vista 


has stacked bedrooms 


By ALLEES 


'This house look familiar? We 
liked it so well we've used a 
sketch of it as the logo 
throughout our home-improve- 
ment section in this issue. The 
house, designed especially for 
PS by architect Samuel Paul, 
would fit into any vacation set- 
ting, mountains or seashore. 
The exterior components—ver- 


How to order 
your plans 


One set of detailed, pro- 
fessionally drawn blueprints 
for the Sky Vista is $59; 
four sets (for construction, 
financing, obtaining per- 
mits), $75. Materials list 
and specifications included 
at no extra cost. Plans can 
be reversed, left to right, 
for $10. Address orders or 
queries to Homes for Living, 
Inc. (specify Plan No. 
9228), 107-40 Queens 
Blvd., Forest Hills, N.Y. 
11375. Add $3 for handling 
(all mailings are first class 
for fastest delivery). 
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tical cedar or redwood siding, 
stone chimney, opposing roof 
slopes with clearstory win- 
dows, cantilevered balcony — 
all relate to nature in a unique 
way. And contemporary tech- 
nology is represented by a pair 
of solar collectors that supply 
the home's hot-water require- 

ments. 
Solar makes special sense 
Continued 


BEST CRAFTSMAN 


` ` 10-INCH TABLE SAW. 
| :269*: 


Now you can get Sears 
BN Best 10-inch Table Saw 
BEN J Outfit, at $100 off. The 
m outfit that includes: 
| e A steelleg set with firm, 
stable footing 
e A powerful rated 1 H.P., 
capacitor-start, induction-run motor 
that develops 2 H.P. 
e 2formed steel table extensions 
for extra-large work surface 
And that's not all. You also get Sears 
exclusive Exact-l-Cut. The feature that 
shows you where the wood will meet 
the blade, reducing trial and error 
cutting. А 24-inch rip capacity that's 
big enough to handle 4' x 8' sheets of 
plywood. A see-through blade guard. 
A self-aligning rip fence and a miter 
gauge with positive stops at 45° and 
& 90°. Not to mention, Sears conven- 
lent credit plans. 
і FULL ONE YEAR WARRANTY. 
If within 1 year from date of pur- 
chase this Craftsman table saw 
fails due to defect in material 
or workmanship, contact 
Sears and Sears will repair it 
free of charge. 
Get Sears Best 10-inch 
Table Saw at $100 off, while 
this offer lasts. 


» 


Blade Pack (#32407) 
Save $5.00 
Now $17.97. 


Accessory Kit (432773) 
^  8-inch Sanding Wheel 
15-pc. Molding Head Set Taper Jig 
10-inch Hollow Ground Blade 
16-tooth Carbide-Tipped Dado 


Save $25.96 
Now $59.99. 


Accessories based on regular separate prices 
from 1977-78 Power and Hand Tool Catalog. 


ON SALE 
APRIL 2-29, 1978 


Table Saw comes partial: y assembled. 
On sale at most Sears retail stores. 


| Sears CRAFTSMAN. 


© SEARS, ROEBUCK AND CO. 1978 Prices and dates may vary in Alaska and Hawaii. Tools that have earned the right to wear the name. 


Exxon proved gasoline 
through 417000 miles | 
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Uniflo gave an average106 extra miles. 


It's hard to believe that changing to a different oil Compared with a typical high-quality multi-grade oil, 
could give you more miles on a tankful of gasoline. Uniflo demonstrated measurable gasoline savings 

50 Exxon proved Uniflo motor oil through ac- 
tual driving tests. In taxicabs. In police cars. In 
EPA-type fuel-economy tests on dynamometers. 
And finally this test: 

417,000 miles of driving like 
you drive. 

We compared Uniflo and typical multi-grade 
oils in driving tests using a fleet of cars that 
logged 417,000 miles— 114,000 of them on our 
gasoline-saving Uniflo. 

The 19 carsinthis fleet were typical of cars 
youre likely to drive. 

They ranged in size from a VW to a Cadillac. 

People who were not professional drivers took 
all 19 cars over the same route, day after day. 

They drove like you drive —1in city, suburban 


W SAE10W.40 
10.5. QUART 


Uniflo is not a synthetic, but a super-bremtum multi-grade oil 
rs : containing special friction reducers developed by Exxon 

and highway traffic—while we measured the ннн T — кез 

gasoline they used. Here's what we found: 


-saving Uniflo motor oil 
of driving like you drive. 


Some individual car savings in one of our driving tests. Your results may vary, depending on your car and driving habits. 


|. 

per tank of gasoline. 

in 18 ofthe 19 cars—savings as great as 26 extra You could save the equivalent 

miles per tankful in one car. - " mr 
Р And the whole fleet of cars averaged 16 extra of about 3* a gallon on gasoline. 
” miles per tankful of gasoline, after conditioning Gasoline savings with Uniflo motor oil could re- 

with Uniflo motor oil. duce your gasoline costs the equivalent of about 

| а y . . 3* a gallon. 

How Exxon's gasoline-saving And Uniflo could save the country over 200 
* . Uniflo works. million gallons of gasoline a year, if just one out of 
ài Exxon research has found a way to make this every 20 cars used it instead of typical multi-grade 


oils that don't save gasoline. 
Uniflo is Exxon's best engine protection ever, 
with special friction-reducing capability. 


golden, natural oil lighten the load on a car's engine. 
Special, oil-soluble friction modifiers cut the re- 
sistance between moving parts, and let the engine „аф | | aom : 
< putmore horsepower into moving the САГ, ay Yet it сома only a little more than multi-grade 


In an average car, the friction-reducing action Д9 EN ous that + мате geste qnd 
^ — builds up gradually for about 1,500 miles as 7 pue) money. Ary it. 
Uniflo motor oil conditions the engine. 

From then on, with Uniflo there is measur- 
ably less drag in the engine than with typical 
high-quality multi-grade oils. ' 

Sothe engine turns easier and needs less gasoline. 
And when you save gasoline, you save money. 


Discover Air 
The Beautiful Way To Sleep 


Credit Card Orders 
Call Toll Free 
800-323-2272 

lll. Residents Call 

312-595-0461 


Original 
Velveteen 


Aa 


vem x 


>= | a 
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a E J L J 
prem ees ee Men er D 
The World's Most Comfortable Mattress pe x 95 e Sleeping © A Water Raft 
The AIR COIL BED has become synonomous with the most revolu- * Boating * А Play Pad 


tionary and luxurious way to spend a third of your life. You are "T 2 4 ee — 
gently but firmly supported by 100% air instead of metal springs Pau sind quite —À Air Bedi 

and stuffing. Many chiropractors agree the structured Air Coil Bed i not satisfied | can TEUER i 10 days iur n od 
has unprecedented orthopedic value as a permanent mattress. 7; Twin $49.95(Item 2339) | PEEL 
Lightweight...Sensual...Adjusts to your comfort. The Air Bed is an | .i Full $69.95(Item 2354) 

| experience in rest or play unmatched by any other support struc- M ^ , Queen $79.95(Item 2360) 
| ture. It takes the seasickness, immobility, and weight out of ш i- King $99.95(Item 2374) 

waterbeds. Yet, it gives you the same "give and take" sensation. | Add $4.95 per bed for shipping and handling. 
Two people can sleep on a full, queen or king size bed virtually un- Ilinois Residents add 5% sales tax | 
disturbed by the other's movements. This is because the air coil i Air Pumps-$29.95: | |AC(Item 0004) : DC(Item 0005) 


construction - with multiple controlled air chambers - supports f 171 Check or М.О. Enclosed 
your body evenly and independently. p ы 


: | ner i. Please Charge Му Credit Card 
Store it on a shelf, take it camping, use it in your van, boat, sum- | 


Z Bank Americard Diners Club 

mer home, on a floor or in a frame. Sunbathe and float on it. All Й 
B" high standard sizes:Twin-39" x74", Double-54" x74", Queen- 
60"x80", King-74" x80". Inflates in minutes with any air pump Or g Credit Card No. 
cannister vacuum (Adapter included). Durable 20 gauge poly vinyl M MasterChargeNo. —— | 
cleans with soap and water. Repair kit included. 1 year manufac- B мате 

turer's warranty. High Powered Air Pumps. AC pump om auto В Address __ | 


‘| Master Charge Lı American Express 
L] Carte Blanche 


.Emp.Date |^ | Á M... 


from standard electrical outlet. DC pump operates from auto City... 


ciga rette lighter. $29.95 васп. Do not be confused by inferior State а Й 


imitations. This is the original, Signature 
permanent, red velveteen airbed, a PSMB-09] E (М! 1978156 | 
once priced as high as $119.95. : 


Because of recent direct-from- 
manufacturer arrangements, we 
have been able to eliminate all 
middleman costs and pass 
significant savings directly to you. © 


J трон 800-323.2272 | 
790 Maple Lane. Bensenville, IH. 60106 $12 385-0461 J 


For cement projects great or small, 


SAKRETE: gena а ния! 


Use ће quality brand the pros 
prefer — SAKRETE. Just add water 
— and get down to the business 
of building. 
Beautify your home with a 
patio, a decorative block wall or a 
arden pool, and save up to 
096. Since you mix only what 
you need, you can work at your 
| own pace, a bag or two at a time. 
Баев 9 Make the most of your fime 
DONC 1 апа money. Enjoy outdoor living 
and increase the value of your 
home. And you will take profes- 
sional pride in a job well-done 
4 | with SAKRETE Mixes. 


FREE BOOKLET with step- rm step directions for | 
20 projects, available at your SAKRETE Dealer. 


Concrete and Mortar Mixes 
„Ће pros’ choice 


SAKRET] 
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SAKRETE is a registered trademark of SAKRETE, INC.*1978 
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Viewed from kitchen, living room soars 
from one to two stories. On roof above 
sloped ceiling are solar collectors. 


for a weekend home, since the col- 
lectors can be storing and main- 
taining a hot-water supply while 
you're away, avoiding the heavy 
power drain of starting from 
scratch on your arrival. Because of 
the extra time the system has to 
build up the supply, you should 
get by with the plates shown. 

Chances are that the house will 
be steadily occupied only during 
the vacation period when the sun’s 
giving its best performance. 

Although the outside dimensions 
of this house are only 30'-by-34', i 
packs in a lot of living space by 
stacking one pair of bedrooms on 
top of the other. The two bathrooms 
are also stacked for efficient 
plumbing runs. Below the tall bed- 
room section is an excavated base- 
ment that offers a combined laun- 
dry-dressing room (for swimmers 
or skiers) and space for the solar 
system and an optional furnace. 

The living room slopes dramati- 
cally from the single-story win- 
dow-wall along the deck side to a 
balcony overlook along the oppo- 
site side, as shown in the sketch 
above. At one end of this room is a 
rustic stone fireplace from floor to 
ceiling. The other end opens to a 
country-style eat-in kitchen, which 
has its own access to the deck to 
facilitate outdoor dining. This 
room has a conventional flat ceil- 
ing that provides storage above. 

The main entry is recessed and 
protected with a canopy. It leads 
into a foyer and up four steps to 
the main hall, with first-floor bed- 
rooms right and left. You continue 
up the turn-around stairs to the 
second floor; the bedrooms here 
duplicate those below, except for 
their sloped ceilings. The hall bal- 
cony overlooks the living room and 
is flooded with light from clear- 
story windows above; each upper 
bedroom also has a clearstory peep 
at the open sky. 

The opposite wall of both bed- 
rooms features a sliding glass door 
that gives onto a cantilevered deck. 
Its closed ends make it ideal for 


sunbathing. 05 
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You're looking at the world's most powerlul production outboard. 
Jur all-new 235-hp V-6. Built for off-shore lishing rigs. Large 
inabouts and cruisers. High-performance hulls 

And we built it with all the performance and economy fea 
ures vou need to take on big water and cut it down to size. Like 
1 full 90° V-6 with 149.4 cubes that delivers the power you need 
o get on plane fast. A new carburetion system that improves 
nid-range fuel economy. And remote single-lever Command 
"Center" control, with thumb control for the built-in T N T power 
rim and tilt. 

Like our 175- and 200-hp V-6s, our new 235 rests com- 
ortably on the transom, for more room onboard. And like all 
yur outboards, down to our little 2-hp, our V-6s have Johnson s 
e ;putation for dependability. See our new 235 at your Johnson 
dealer. or write for free catalog. Johnson Outboards, Division 
Outboard Marine Corporation, 4833 Sea-Horse Drive. 
Waukegan. Illinois 60085. 


soh 


First in Dependability 


hnson 


OUTBOAROS 


GARDEN WAY PRODUCTS 


For GARDEN, YARD & HOME 


Thinking of buying a gardening 
machine of any kind this year?... 


Before You Buy... 


Please send NOW for your 
FREE copy of this important New 
Report — ‘'WHICH Gardening 
Machine Should | Own?” 

Compares * Riding Tractors 
e Walking Tractors • Front-end 
Tillers * Rear-end Tillers • Plows 
e Warranties * Service * and 
MORE... 


TROY-BILT Roto Tillers, Dept. 80024 
102nd St. & 9th Ave., 


your important New 32-page Report — 
BILT Tiller Models. | 


Мата 


City 


| 

Address - 
| | 

І 


State ал 
WM 


(am TEN TIMES 
а Wheelbarrow Load 
with INCREDIBLE EASE! 


These BIG, strong carts are perfectly balanced 
on two huge wheels — roll easily over lawns 
and gardens — carry up to 400 Ibs. of load 
— ig volume capacity means you make 
fewer trips — you'll save time and steps. 


If you are still struggling with a wheelbarrow 
or inadequate cart (with tiny wheels) send for 
FREE Cart Catalog. Build-it-yourself kits, too. 


neris WAY RESEARCH, Dept. 81104 


| GARDEN WAY RESEARCH | 
| Dept. 81104 | 
Charlotte, Vermont 05445 

| Please send FREE CART CATALOG. | 
| Т aucscinnavosskxboac KIKI E D M анна ай i 
| Address а. | 
i Dll aciei V EA RAE RR Bede e i 
| State ........... a ГА] M T 


Troy, NY 12180 l 
Yes! Please send me a FREE copy of | 


plus complete details on all 1978 TROY- | 


32 
Fact-filled 
Full-color 

Pages 


... ALL with the 1978 TROY- 


ВІТ & Roto Tiller-Power 
Composter 


Choosing the right equipment 
really is the key to a successful gar- | 
den...So for your FREE copy of this 
i crim New Report, mail coupon or 
write: 


TROY-BILT Roto Tiller-Power Composters | 
102nd St. & 9th Ave., Troy, NY 12180 
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е Ниде 12% sq. ft. of WE area (30^ x 607). 

e Solid rock maple construction (215 Ibs!). 

e Rugged 2" thick laminated top. 

e Our own "flip-over" design vises/turned one 
way, vise extends above the work surface to 
become a solid workstop, or, when used with 
bench dogs, the entire bench surface be- 
comes the clamping area. When vise face is 
turned opposite way, the vise top is flush with 
the bench surface. 

e Two large capacity vises with 18" long faces. 

e Bench dogs are round—they rotate to securely 
hold hard-to-grasp objects (round, oval or 
angular). 

e Easily disassembles for moving. 


e Optional tool well and tool drawer available. 
AVAILABLE IN BUILD-IT-YOURSELF KIT FORM Too! 
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FREE Hot Water 
Can Be 


SOLAR |. 
I d Bolts 
НЕМЕ 


Бу Stu Cam ora 
a 


with Doug 

Ап owner-built, medium-sized solar water 
system provides 80% of a family's hot water needs. 
It pays for itself in less than 3 years, and is easily 
maintainad. 

Learn all about system alternatives, pay-back 
time, complete discussion of collectors, gaining 
maximum efficiency. Workable just about any- 
where. You can actually bulld and install your own 
system with this definitive "how-to" handbook. 
Outstanding step-by-step illustrations. Now you 
can make FREE hot water yours for years to come! 
124 pp., heavily illustrated, large-sized (87 х 11) 
quality paperback, $7.95 plus 60¢ postage and 
handling. Satisfaction guaranteed or full refund. 
Send to: Garden Way Publishing, Dept. 81104 

Charlotte, Vermont 05445 


To: Garden Way Publishing Company 
Dept. 81104 , Charlotte, Vermont 05445 


YES! Please send me. . . A. copies of | 
BUILD YOUR OWN SOLAR WATER 
HEATER at $7.95 per copy plus 606 
ү and handling. Enclosed is $ | 


eee ress 
Cit y ——— State ما‎ 


_ А Full Feature Workbench 
al an Affordable Price! | 


Until now, quality workbenches have usually been | 


>} too expensive and too small. This huge 215 Ib. | 


workbench with 12% sq. ft. of work area 15| 
available direct from the factory at an incredibly 
low price! Made of solid rock maple, the Garden 
Way Home Workbench not only offers a spacious 
work area, sturdiness and extraordinary clamping 
versatility, but is a fine precision tool itself that can 
be as helpful to you as having an extra pair of hands 
helping you in your shop. Made in U.S.A. 


Handles awkward projects like these with ease! 


Garden Way Research, Dept. 81104W | 
Charlotte, Vermont 05445 
To: Home Workbench | 


с о Garden Way Research, Dept. 81104W 
{ Charlotte, Vermont 05445 


| YES, please send me complete details, specifica- | 
| tions and prices including information: on your ! 
Build-It- Yourself kits! | 


| Name 
| Address 
i City 

State — Zip _ 


UNBELIEVABLE VALUES ! 


ON FAMOUS BRAND CB RADIOS 


10 DAY MONEY BACK GUARANTEE è FULL FACTORY WARRANTY 


RADIO SURPLUS СО. ө 1131 CAMPBELL AVE. ө WEST HAVEN, CONN. 06516 e Dealer Inquiries Invited 


A) PEARCE SIMPSON TIGER 40А а Noise Blanker Switch quiets ignition and 
background noise, S/RF Meter, Automatic Noise Limiter Switch, CB/PA Switch, 
Recaive-O-Slide for off frequency stations, Transmit Light, 40 Channel Selection, 
Mic. Jack (Mic. incl.), Volume Control, Squelch Control eliminates unwanted sig- 
nals, Tone Control, RF Gain match receiver sensitivity with incoming calls 


B) KRIS XL-50 40 CHANNEL MOBILE CB e Meter Lamp Dimmer, Advanced 
PLL Circuitry, External Speaker Jack, PA Speaker Jack, LED Readout, Receive/ 
Transmit Indicator, Large S-Meter, RF Power Meter, Modulation Meter, Mic 


Jack, Channel Selector, On/Off Volume Control, Tone Control, RF Gain, Delta 
Tuna, PA Switch, Squelch Control, Noise Blanker, Talk Back Intercom, Exter- 
— | dais. "m x е nal Speaker Switch, Push-To-Talk Міс. 
OR Le LIST $229 RUE we AU ee |  C)SPARKOMATIC 5100 40 CHANNEL DELUXE BASE STATION e PLL Digi- 
A اظ‎ tal Frequency Synthesizer, З Ceramic Filters for high sensitivity and low channal 
| Ен ue interference, 4 Watts RF Output Power, Rotary Channel Selector Knob, LED 
50 T x | Digital Readout, Controls: Power, Volume, Var. Squelch, Tuning, Tone, SWR, 
| є Switches: Noise Blanker, ANL, PA/CB, Local/Distance, Illuminated S/RF, SWR, 
Modulation % Meters, Built-in LED Digital Clock with 5 Functions and Memory 
for Auto-On, Transmit, Receive and Antenna Warning Lights, 5" High performance 
A MO ВІ L E CB front mounted Speaker, External Speaker, PA, Headphone Jacks, D'ynamic (Push- 
add $6 for hdlg & | add $6 for hdlg &shpg | To-Talk) Detachable Mic., Solid Wood Cabinet, 117V 60 Cycle AC Operation 
D) COURIER GLADIATOR PLL 40 CHANNEL SINGLE SIDE BAND CB 
— (— PLL Digital Synthesizer, 12 Watt Peak Envelope Power, 5 Watts RMS, 40 AM, 
i а jg hs USB, LSB Channels, Dual IF Systems, Clarifier Control, Large Illuminated “ON 
THE AIR" window, Separate Illuminated "Receive" Window, Switchable Noise 
Blanker, Moise Limiter, Dynamic Detachable Mic., Positive or Negative Ground, 
Crystal Filter for SSB, Ceramic Filter for AM 
EJ] SPARKOMATIC 5000 40 CHANNEL BASE STATION s PLL Digital Frequen- 
cy Synthesizer, 4 Watts RF Output Power, Rotary Channel Selector Knob, LED 
Digital Readout, Volume Control On-Off Power Switch, Variable Squelch Con: 
trol, Illuminated S/RF Meter, Transmit Modulation Light, Switchable ANL, AC/ 
DC Operation, External Speaker, РА, Headphone Jacks, Dynamic (Push-To-Talk} 
Detachable Mic. 


EXT, „тйк 


® KRIS XL-50 


MOBILE CB ORIG. LIST $429.95 ш OO - ر‎ + 
214 (D COURIER sec 
GLADIATOR 


-m memos a ms 


add $6 for hdig & shpg 


ORIG. LIST $450 M. d eim ete 


LA „Жа BASE STATION 5100 B киз Re - e 
-——— — E Ta Y SPARKOMATIC 

Order Nor Sup Limited "Ec 
_FANON WALKIE-TALKIES Hgg RADIO SURPLUS CO ta in oO p 


add $4 


FANON/COURIER T-091-2 Walkie E for hdl | : 
Talkie (Pair) e 3 Channels 100 milli- | aso. B Charge: 
watts Superheterodyne 9 transistors, | 


Built-in "Call Tone", Tuned RF amp, 
100% Modulation, Auto. Gain Control, 
Earphone Jack and Earphones, Rugged 
High-I праст Plastic, Handstrap 


ORIG. LIST $29.95 


А i 


LE i Card No. 


add $4 
for hdlg 
& shpa 


FANON/COURIER T-700 Walkie- 
Talkie è 6 Channels, 2 Watts, Intearà- 

ted Circuits, FET's, Var. Squelch, 
Ceramic Filter, Auto, Gain Control, 
100% Modulation, Auto, Noise Limi- 

ter, Built-in Mic and Speaker, Battery 
Life Meter, Earphone Jack and Earphone, 
External Antenna Jack, Adjustable Hand 
Strap ORIG. LIST $75 


SEND CHECK 
m ORM.O.ONLY 4 Endosed 


ALLOW 3 WEEKS FOR DELIVERY I 


Please enclose your drivers license no. and state on check 


State Zip 
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HOUSEPOWER CLNC 


By EVAN POWELL 


clined to devise and publicize tests that 


About use tests... show their own product in the best 


When new products go on the market, light. Our PS use tests are intended to 
usually they've been tested only by their sort out the claims and tell you what 
manufacturers, who аге naturally in- its like to live with the gadgets. 


STOPS YOUH 
ROOF LEAK 
In Just 5 Minutes? 


It's pouring rain and your warm, dry home is 
invaded by a slow drip, drip, drip of water leak- 
ing through your roof. You call your local 
roofer and are shocked to learn how much 
roofing repairs cost these days. 

While you wait for the next rain to come, 
the wife is worried about the new sofa being 
ruined from the down pour of rain water... 
from your leaky roof... 

But, now at last, the new and truly revolu- 
tionary U.S. Polycoat Roof Coating! Imagine! 
A coating so efficient, so unique, that it water- 
proofs and protects your roof from rains or 
snow all year long. U.S. POLYCOAT can be 
brushed or rolled on over almost any surface 
and dries to a rubber sheet-like film in minutes 
—no heating—no mixing—use straight from 
the can. U.S. Polycoat adheres to asphalt 
shingles, rolled roofing, wood, brick, plywood, 
cement, tar, aluminum, metal, asbestos, insula- 
tion board and even urethane foam. U.S. Polycoat comes in seven colors to 
match your roof. 

U.S. Polycoat protects driveways, sidewalls, patios, mobile homes and 
parking areas, too. But, if your roof is leaking send for U.S. Polycoat today. 
You'll have a worry-free waterproof roof that will last for years and years. 
Waterproof with U.S. Polycoat before you insulate! 


U.S. POLYCOAT, INC., 7316 N. Monticello * Skokie, Illinois 60076 


U.S. POLYCOAT INC. Dept. PS 48 

7316 N. Monticello • Skokie, Illinois 60076 

Gentlemen: Please rush me gallons of U.S. Polycoat. 

O 1 Gal. - $12.95 [12 Gal. - $24.90 (О 5 Gal. Bucket -$59.75 Include $1.50 Per Gallon for 
Postage and Handling. Enclosed is 

O Check [] Money Order for total of $ = 

Color: О Clear (О Silver O Black [] White Û] Green O Red [] Brown 


One gallon covers approx. 50 to 100 square feet. Two gallons covers approx. 100 to 200 square 
feet. Five gallons cover approx. 250 to 500 square feet. Coverage depends on type of surface. 


Print Name 


Address 
City State Zip 
DEALER AND APPLICATORS INQUIRIES INVITED © 1977, U.S. Polycoat 
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When 1 do such a test, | first gather 
all of the available information from 
manufacturers and any available data 
from independent testing labs. Then | ob- 
tain samples of the products and use 
them, following all installation and op- 
erating instructions. | try to determine 


every advantage and disadvantage a 


homeowner might encounter. If a device 
promises to save money or energy, | try 
to measure the actual savings and 
calculate the payback period. 

But such tests often don't end with 
the publication of the story. Such has 
been the case with my August '77 story 
on bathroom water savers. While the 
great majority of reports from readers 
agreed with my findings, the manufac- 
turer of Eco-Flush, a two-level flush 
valve, and a plumbing contractor, both 
in Ohio, questioned my review of this 
device, which they felt was unjustly 
negative. They also maintained that 
toilets with dams in the tanks, and 
those designed by the manufacturer to 
use less water, can cause sewers to 
clog because there is too little water 
available to flush solids and foreign 
matter (sanitary napkins, disposable 
diapers, cigarettes). A service call from 
a sewer-maintenance firm, they point 
out, would destroy any economic advan- 
tage of such a device. 

Actually, | didn't consider my evalua- 
tion of the Eco-Flush to be negative. My 
biggest objection was that installation 
required removal of the tank. But | 
haven't encountered any problem with 
sewer blockage from the toilets 
equipped with other devices. Three 
homes were used in this testing— 
which still continues. One home is 
three years old, one about 15, and the 
other about 32. Their sewer lines meet 
all applicable codes for slope and 
installation, as | would expect. And | 
don't recommend indiscriminate flush- 
ing of foreign material. whether or not 
the toilet has a water-saving device. 

After this relatively prolonged testing 
period, the Eco-Flush and the other 


| water-saving devices continue to per- 


form as intended. | am now also testing 
two other two-level systems. If you have 
ever had problems with  sewer-line 
blockage, the Eco-Flush or one of the 
other two-level systems may indeed be 
the safest way to reduce your toilet's 
water consumption. 


Combination appliances 


Arthur D. Little, Inc., of Cambridge, 
Mass., has just completed a study for 
the Department of Energy on the feasi- 
bility of reclaiming waste heat from 
home appliances. The study's findings 
point to three dual-purpose appliances 
as promising candidates for saving 
energy. The first is a combination 
central air conditioner and water heater. 
Heat from the air conditioner's con- 
denser would be recovered by a heat 
exchanger for water heating. The sec- 
ond is a combination furnace and water 
heater, which would use а single 
burner to provide hot water and space 
heating. The third is a commercial 
range and water-heater combination, 


with a heat exchanger located in the 
vent hood. (It would not be practical for 
home use because of the limited “on 
time.) 

If these concepts seem familiar to 
you, it's because several of them have 
been explored by PS readers who have 
shared their ideas in this column. Still, 
the study may prompt manufacturers to 
put such ideas into production. 


Q RA Point-of-use 


water heaters 


In the PS story about building a "Warm 
Room” (Nov. '77) you used In-Sink- 
Erator's Ultra-Hot system as a point-of- 
use water heater. What is the feasibility 
of placing point-of-use water heaters 
throughout the home? 

L. Esposito, Menands, N.Y. 


First, you should be aware that there 
are two types of point-of-use water heat- 
ers. One type, like the Ultra-Hot | used 
in the Warm Room, has a storage tank, 
but the tank is very small—it fits right 
under the sink. Such a unit is hooked to 
the cold-water line and can serve a 
kitchen sink very well. It includes a 
mixing faucet that provides a complete 
range of temperatures from cold to hot, 
along with pushbutton dispensing of 
7190-degree water for instant beverages. 
These units do avoid heat loss in 
plumbing lines, but they are intended to 
supply hot water in small volumes only 
and are thus not suitable for most 
household applications. 

The other point-of-use system is an 
in-line instantaneous heater, like the 
Instant-Flow from . Chronomite Labs, 
Inc. (photo below) that ! use to boost 
hot-water temperature to my kitchen sink 
and dishwasher after turning the ther- 
mostat on my regular water heater down 
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to 120 degrees (see sidebar of our 
February "Water Heaters" story). 

It's possible to use such units 
throughout the house, but each costs 
nearly as much or more than a standard 
42-gallon water heater. When you con- 
sider the number of hot-water outlets, 
the payback period stretches far into the 
future. Also а separate electrical 
circuit must be run to each. My unit is a 
small 115-volt model that is suitable 
for dishwasher needs, but would never 
meet the requirements of a shower or 
tub. And still it required a 30-атр 
circuit. These heaters must be sized 
carefully since water temperature at the 
outlet is determined by the flow rate. 

My recommendation: a centrally lo- 
cated energy-efficient storage-type water 
heater set to 120 degrees with an in- 


line heater as a booster for the dish- 
washer. In terms of cost, efficiency, 
and convenience, this is the ultimate 
combination for my money. 


Controlling condensation 


The window in one room of my home 
sweats as though a water hose were 
turned on it. There is no heat in the 
room. The walls don't have the problem, 
but they are cold. 

Its been suggested that | double 
glaze. Are there alternatives? The mois- 
ture is so great that mildew has formed 
on the curtains. 

Al Horowitz, Torrance, Calif. 


The answer is to reduce the humidity in 
the area. If your home is built over bare 


earth in a crawl space or basement, lay 
down a ground cover of polyethylene to 
reduce moisture. Then obtain a hygrom- 
eter or sling psychrometer to measure 
the humidity. Proper level should be 
around 35 percent. A ground cover 
should take care of your problem 
and save you the expense of other 
methods such as a dehumidifier. 


Got a home-equipment problem? 
Write to Evan Powell, Housepower, 


108 Morningdale Dr., Greenville, S.C. 


29609, giving appliance make and 
model number. Sorry, but questions 
can't be answered by mail. 


Some houses 
were never meant to be painted. 
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prem турчин Workshop — "Hoseow; Idaho. don Arf Вега— 


The most beautiful thing you can do for your home is to preserve 
and protect it against sun, rain and harsh climates with Olympic Stain. 
Olympic's penetrating protection lets your wood breathe. So, we 
quarantee it against cracking, peeling and blistering. Your home receives 


lasting protection no matter how wet or how dry the weather у 
gets. That's why architects specify Olympic more than any Im 


other stain. 


Available in 66 beautiful semi-transparent and solid 
colors. Please follow easy label directions. For more infor- 
mation, consult the Yellow Pages for your Olympic dealer or 


write: Olympic. 2233 112th Avenue N.E., Bellevue WA 98004. 
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America's favorite do-it-yourself books. 
Over 2,000 ‚000 copies sold! 


Each volume in handy shop size: 6" 


Here's your chance to join the #1 book club for do-it-yourselfers 
and get a ten-book library of practical know-how for just $1.95, The 
best-selling Popular Science Skill Book Library is a lifetime guide to 
doing scores of home handyman jobs like an expert. You save time, 
money and frustration on everything from fixing the plumbing, build- 
ing and finishing furniture . . . to doing your own masonry work, 
painting, papering, wiring, shop projects and more. Your guides are 


expert craftsmen who explain their ideas clearly and simply. You see 


how to do it in excellent show-how illustrations. Thousands of them! 
In all, you get instant handyman information whenever you need it. 


Build A Valuable Homeowner's Library at giant discounts! 


That's what Popular Science Book Club is all about, Expert how-to 
for today's do-it-yourselfer. Club membership entitles you to choose 
many more new books on your favorite handyman subjects. All at 
giant discounts. You also get first choice of special custom-written 
books—commissioned specially by the Club—and offered exclusively 
to the membership at discount. The ten-volume Popular Science Skill 
Book Library is an example. First-rate how-to that can turn any home- 
owner into a first-rate handyman. You can get your thirty-five dollar 
Skill Book Library for just $1.95 . . . when you join Popular Science 
Book Club now. Send the card today! (Offer limited.) 


RUBBER 
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Shop projects... 


Plumbing savvy... 


MAIL ATTACHED 


Remodeling how-to... 


ar Scienc 


The best-selling Popular Science Skill Book Library in deluxe hard-gloss 
paperback editions. A $35.00 value—now yours for just $1.95. 

У 1650 PAGES of step-by-step how-to by top do-it-yourself writers. 
seecsow NEARLY 3000 SHOW-HOW ILLUSTRATIONS, photos, assembly 

drawings, building plans, tool diagrams, shop tips and more. 


A lifetime library of expert do-it-yourself know-how! | 


x 9"; bound in deluxe hard-gloss paper covers. 


HOW TO BUILD YOUR OWN FURNITURE by R. J. DeCristoforo. 1 


5 How to build tables, chairs, cabinets, desks and more with just 


three basic elements: slabs, rails and legs. Complete informa" 
tion on construction, tools, wood, hardware, fasteners, fixtures. 
How to adapt standard components in new ways. 


HOME GUIDE TO PLUMBING, HEATING, AIR CONDITIONING 
by George Daniels. Step-by-step how-to for doing your own 
maintenance, repairs, installations. All principles, tools, tech-. 
niques, instructions. Plumbing: fixtures, drainage, septic sys- 
tems, more. Heating: electric, gas and oil heating, more. Air, 
conditioning: systems, room units, more. 


HOW TO BUILD YOUR CABIN OR MODERN VACATION HOME 
by Harry Walton. Build your own vacation home for a small 


fraction of regular cost. You get complete construction methods 
for foundations, porches, fireplaces, chimney, paneling, siding, 
more, Sites, plans, materials, utilities, financing. 


` "HOW TO DO YOUR OWN WOOD FINISHING by Jackson Hand. 


How to finish new wood, apply fillers, bleaches, stains, paint, 
shellac, varnish, lacquer, enamel. A complete guide to restoring . 
marred surfaces, antiques. More on novelty finishes including 
French polishes and glazes. Many pages in full color. 


НОМ TO BUILD PATIOS AND DECKS by Richard Day. How to _ 


design and build a patio or deck for any-size property. No pre- ^ 
vious woodworking or masonry experience needed. All the 
do-it-yourself how-to explains everything about construction" 
materials, building plans, assembly techniques, tools, short- 
cuts, accessories. How to build footings, piers, posts, beams, 
tiles, more. 


CARD OR WRITE TO: 


Sharpen all of your handyman skills and save time, effort and dollars! 


E 1 ha = © 
UL Just 


Regular 

| ргїсе: 

Club membership entitles you to choose many more books at Club discounts ир — $3500 7 

‚10 60% and more. Brand new handyman books on all of your favorite subjects: Home | 
Improvement & Repair. Housebuilding. Wiring. Plumbing. Woodworking. Cars & MORTISE 

„Саг Repair. Workshops. Appliance Repair. Electronics. Science. Technology. TENON 


Masonry. Carpentry and more. 


Guides you through every fix-and-finish-it job you'll ever do! 


=” HOW TO MAKE YOUR OWN RECREATION AND HOBBY ROOMS 
` by Ralph Treves. Convert your attic; basement, garage, breeze- 
way into a fun room easily, inexpensively. Complete instruction 
on carpentry, masonry, insulation, wiring, heating, decorating, 
more. Floors, walls, windows, doors, dormers, storage ideas, 
more. 


* HOW TO DO YOUR OWN PAINTING AND WALLPAPERING by 

' Jackson Hand. Complete information on how to do a profes- 
sional job of painting inside the house and out, on finishing 
floors, and on wallpapering. How and when to use brushes, 
rollers and other applicators including power-feed rollers. 
Techniques for painting walls, ceilings, doors, windows. 


‘HOME AND WORKSHOP GUIDE TO SHARPENING by Harry . 


' Walton. This book gives precise instructions for putting the 
best cutting edge on every kind of tool the homeowner is likely 
to use, including yard and garden tools, woodworking tools 
and kitchen knives. 


“HOW TO WORK WITH CONCRETE AND MASONRY by Darrell 
Huff. The do-it-yourself answer book on how to mix, pour, rein- 
force, cure, trowel, texture and color concrete. How to lay 
bricks, block, stone, flagstones. How to top and waterproof a 
wall. Step-by-step instructions for building forms for founda- 
tions, patios, barbecues. How to use transit-mix and ready-mix 
concrete. All finishing details. 


"HOW TO BE YOUR OWN HOME ELECTRICIAN by George Dan- 
iels. All the basics of electrical tools, codes, types of wire, 
house wiring, service wiring, outlets, plugs, switches, fixtures, 
doorbells, fuses, electric motors and more. Also, basic electrical 
theory, safety information, NEC requirements. 


How Popular Science Book Club Works | 


First, you get your 10-book Popular Science Skill Book Library 
regular price $35.00) for only $1.85 plus postage and handling. 
end no money now. We'll bill you after you receive your books. 
Then, about every four weeks (15 times a year), you'll receive a 
special Club bulletin describing the coming selection and alternate 
books available. Review the bulletin promptly. If you want the Main 
Selection only, do nothing; it will be shipped to you automatically. 
If you do not want the Main Selection, or want an alterriate book, 
or no books at all, indicate your wishes on the form that comes 
with the bulletin and return it before the date shown. (You will 
always have at least 10 days in which to do this, but in the unlikely 
event that you don't, and you receive an unwanted book, you may 
return it at our expense.) 

BIG DISCOUNTS—Your prompt review of each bulletin and your 
prompt return of the special form (if you do not want a Main 
Selection or if you wish to order alternate books) enable us to 
service members most efficiently and help keep prices down. This, 
in turn, enables us to offer you huge Club discounts up to 60% 
and sometimes more, ; 

Your only membership requirement is to take just two more 
books of your choice within a year. To retain your Club discount 
benefits, you need take only one book a year thereafter. 

All books in the Club are offered to you at discount and virtually 
all are identical to the original publishers' editions: same paper, 
binding, jacket — same everything except price. Popular Science 
Book Club offers you the best new, often hard-to-find do-it-yourself 
books at the biggest bargains available, 
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Tool tips... Bullding detalls... 


POPULAR SCIENCE BOOK CLUB ро. Box 2006, Latham, N.Y, 12111 


Finishing schedules... 


Home Still, lnc. 
presents a unique new 


| WATER 
DISTILLER 


Automatically distills 
11 to 12 gal/day 


e Stainless Steel 


„ Economically priced 
suggested retail only $169.00) 


(Shown minus inlet, residue 

and distillate tubes.) 
f The new HOME STILLU” model 
#400 is engineered to the 
highest standards to produce 
B pure drinking water for you 


and your family for less than § 


10 per gallon. Fast and effic- 
ient steam distillation process 
removes odor, taste, chlorine, 
fluoride, metallics and pollut- 
ants. 

For further information, please mail cou- 


HOME STILL, INC. 2 
Box A + (ent. 
Bismarck, ND 58501 


(701) 258-7740 


Please rush me literature on the 


|HOME STILL'" model #400. 
Name 

Address — — 

City = 

SUME аа ИЙ 


Dealer OF ÛU Distributor Inquiries Invited 
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what the manufacturer 
claims. And when you consider the 
fact that the pigment is 100-percent 
stainless steel, you just might agree. 
Steel It is a chemical coating that's 
been used by industry for several 
years, and is now available to you. 

It comes in two formulas, a high- 
temperature type with a silicon 
base, and a standard formula with 
a urethane base. Both are avail- 
able in aerosol or brush-on form 
and contain finely milled flakes of 
alloyed stainless steel. Upon appli- 


| cation, these flakes rise to the top 


of the coating and overlap to form 
a tough protective barrier. 

High-temperature type. 'The man- 
ufacturer recommends this type for 
protecting exhaust systems, barbe- 
cues, stoves, and engines. To give 
it a severe test, I applied it to the 
muffer of my garden tiller. It 
brushed on nicely, without the 
streaking you often get with alumi- 
num paints. But it required very 
frequent stirring; the heavy pig- 
ment settles out fast. After waiting 
the required hour's drying time, 
I fired up the tiller. The paint dis- 
colored in some spots, but it did 
not burn off or flake away. 

The paint blistered in some spots 
where I had applied it too heavily. 
Obviously, solvents trapped Бе- 
neath the surface skin were boiling 
off. Moral: Give the work plenty of 
time to dry. 

No primer is required, says Ronn 


Steel It urethane-formula spray re- 
coats a truck wheel fast. It's a tough, 
rustproof coating for lawn furniture, 
screens, bikes, and tools. Brush-on 
Steel It high-temperature formula (left) 
protects hot surfaces. 


‘Steel pigment makes a tough paint 


| The toughest paint you can buy? 
| That's 


Faigen, sales manager for Stainless 
Steel Coatings. Steel It does re- 
quire a clean substrate, however, 
free of grease, moisture, and loose 
rust. A test patch I applied to a 
rusty truck muffler began to show 
signs of rust pitting after a few 
days’ use. 

Steel It urethane. The big plus 
for this formula is its toughness and 
corrosion resistance. The maker 
claims it will “prevent corrosion 
and abrasion for a minimum of 
eight years under severe conditions, 
even longer under normal condi- 
tions.” That sounds optimistic to 
me. Even a sheet of solid stainless 
can wear away in less than eight 
years under severe conditions. In 
fact, when I abraded test patches 
of Steel It and ordinary aluminum 
paint with a pad of steel wool, both 
patches wore away in 30 seconds. 

Corrosion resistance is another 
matter. Many makers of food-pro- 
cessing machinery use Steel It to 
protect their products; the finish 
should hold up for years on bikes, 
tools, lawn furniture, screens, and 
mailboxes as well. 

Steel It products are made by 
Stainless Steel Coatings, Inc., Box 
H-265, Littleton, Mass. 01460. 
Prices? About $9.69 a quart, $5.29 
a pint. The aerosols run $3.29 for 
a seven-ounce can of urethane, 
$3.59 for the high-temp. Fourteen- 
ounce spray cans are $5.39 for ure- 
thane, $5.98 for the high-tempera- 
ture variety.—A. J. Hand 
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PS readers talk back 
[Continued from page 4] 


the present cylinder and pistons. They 
would be placed one each to the right 
and left, and located, as per your sche- 
matic, where the inspection ports are 
now shown. The piston would then be 
connected to the swing beam or a 
direct straight link connected to the 
piston shown and a pivotal link con- 
nected to this connecting link. 

Careful consideration leads to the 
following observations: 

6 Balance and thus vibration char- 
acteristics of the engine would be even 
better. 

@ Power-to-weight 
much better. 

© Bearing loads and member stresses 
will actually be reduced with power out- 
put doubled. 

6e The need for a heavy flywheel will 
be reduced even further. 

è |f needed, compression ratio can 
still be altered by having two pivots for 
the base of the swing beam, one higher 
and one lower. 

Gerald Hewes, Jr., Mayville, N.Y. 


D. W. Tryhorn replies: "If we put extra 
cylinders and pistons, coupled in line, 
to the same rockers, it would become a 
shuttle-piston engine, and with this 
type, some problems are better 


ratio will be 


solved—but some become worse. The 
idea of the pistons bouncing off com- 
bustion pressure at both ends of the 
stroke is good, but: 
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There's only one way to finish your lawn Snapper fast. 
And that's with a Snapper mower. You can choose one 
of our V-Series mowers. Or the famous Snapper Comet. 
Or the new "High Vacuum" Riding Mower with the 


"1) The outer cylinders become loop- 
scavenge, not opposed-piston, and as 
these would also have a fast inner 
dead center, they would be down in 
power. Іп fact, combustion may not 
start at all if, on starting, the engine 
raced on the o.p. power. 

"2) The engine would not be a useful 
shape, being very wide and short. 

"3) There would be quite a compli- 
cated set of passages to supply the air 
to all cylinders and take the exhaust 
away. 

^4) It still does not get over the out- 
of-balance caused by the centrifugal 
force of the rockers at midstroke. To 
cure this, an H-shaped engine would 
be needed. 

"I appreciate the suggestion, but still 
think that industry will prefer the 
simplest and most compact solution to 
their problems of reducing noise and 
vibration to an acceptable  level— 
designs that don't depart too far from 
many accepted practices, including 
shape. Just think of the market for a 
7100-hp engine the same shape and size 
as a telegraph pole—no matter how 
good it was! '' 


Motorola's microprocessors 


Your January issue covered a small 
part of the microelectronics industry, 
namely microprocessors. | thought Jim 
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Schefter did an excellent job explaining 
the subject. However, he did not 
mention Motorola, Inc. as being a 
major contributor in the MPU market. 
Motorola developed the MC6800 
around the same time that Intel devel- 
oped the 8080. The MC6800 micropro- 
cessor is used extensively in many 
commercial and industrial  applica- 
tions. Motorola also participates іп 
major GM and Ford MPU programs. 
Bill Altonen. Manager, 
Product/Design Engineering, 
Motorola Inc., Mesa, Ariz. 


Paper in waterless toilets? 


| was interested in your article con- 
cerning the practicality of "Waterless 
Toilets" [Jan.]. But there is one ques- 
tion | need to have answered: Can 
toilet paper be used in them? | am 
considering installing this type of toilet 
in my house. 

Michael D. Conley, Anna Maria, Fla. 


Ed Moran replies: “Toilet paper will 
disintegrate like any other organic 
matter in composting toilets. Some 
composter manufacturers recommend 
that a special paper be used in their 
units—available from the manufac- 
turer, of course—but there's no reason 
why standard paper could not be 
used.” 


optional Bag-N-Wagon that holds 30 bushels. All of them 
are designed to help you finish your lawn Snapper fast. 


20 that you can spend more time 4 
doing what you want to do. Sed PRES 


McDonough Power Equipment, Inc., Dept. PS-71, McDonough, Georgia 30253. А Fuqua Industry. See your 
Yellow Pages or write for a free brochure. All Snapper mowers meet A.N.S.I. safety specifications. 
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Cultivate crops 


Quick-disconnect Click-On system lets 
you hook on sprinklers (above) or spray 
nozzles (right) with ease. Water shuts off 


Turning a wheel against a vibrator on 
the handle of this seed scoop lets you 
sow one or two seeds at a time precisely 
where you want them, reducing waste. 

It adjusts for large or tiny seeds, as well 
as powdered or pelleted fertilizers, From 
W.F. Nicke, 19 Columbia Turnpike, 
Hudson, N.Y. 12534. $4.95 ppd. 
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with clever new 


when you remove accessory. From 
Gardena, 380 Franklin Tpke., Mahwah, 
N.J. 07430. Two connectors: $1.99, 


TOR puts o EE 
Lightweight polyethylene Ballbarrow 
has a big wheel that won't get stuck 

in mud, maker claims. The 10-in. in- 
flatable ball-wheel also increases sta- 
bility. Deep bin carries almost 100 
percent more than conventional wheel- 
barrows, and even hardened concrete 
can't adhere to its rustproof surface, says 
Ballbarrow Corp., 1320 Ardmore Ave., 
Itasca, Ill. 60143. It's $50. 


Pendulum-action of the Scuffler's 
double-edged steel head uproots weeds 
faster and easier than a hoe, claims 
True Temper Corp., 1632 Euclid Ave., 
Cleveland, Ohio 44115. Price: $6.49. 


For more garden tools, 
turn to page 154 


ts built like 


No skimping. No short cuts at the saws expense. - 
The way it used to be, when what mattered most was how 
good you could make it. 
The Rockwell 4577 7! 4” Circular Saw. A 
2-hp, 10-amp, home-use saw with the guts 
to have acommercial-duty rating. 
Ball instead of sleeve bearings. 
Helical instead of spur gears, made of 
hardened steel instead of powdered 
metal. And a lead-pull instead of 
4 tang-wound armature, with welded in- 
(^ | stead of soldered connections. 
Ye 5 Now, if what all that means is a 
| | mystery to you, its understandable. But 
Sy Put it all together and what it 
i ge ets you is plain as day. 
saw with longer bearing life. 
7 Longer brush life. Stronger, longer 
gv lasting gear teeth. Virtually unbreakable 
== armature connections. And higher sustained 


torque, smoother power transmission, quieter running. 
What's even more impressive, if that's possible, 
is what you can see yourself. 

The aluminum baseplate, upper and lower bladeguards, and gear 
housing. Not to mention features like a L4" pretravel safety switch and the 
same sawdust-ejection chute on our best builders saw. 

All of which make it one heck of a value at just $74.99* The same kind 
of value we build into all our circular saws, from the least expensive on up. 
Would you want it any other way? 


* Manufacturer s suggested retail price. 


See the Yellow Pages under "Tools— Electric" 
for your nearest Rockwell dealer. Or write 
Power Tool Division, Rockwell International, 
6263 Poplar Avenue, Memphis, Tenn. 38138. 


A Rockwell International 


The Case Shark Tooth. Supreme 
American craftsmanship in every 
detail, from the polished laminated 
hardwood handle to the 5" hand- 
honed blade of high-carbon, surgical 
steel. Complete with sheath. Avail- 
able with other lock-blade and pocket 
knives at hardware and sporting 
goods stores. 


W.R. Case & Sons Cutlery Co. 
Bradford, PA 16701 
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Two tools in one, the new lightweight 
metal E-Z Weeder lets you pull weeds 
and prune shrubs without reaching or 
bending. From American House, 8 Sandy 
St., East Northport, N.Y. 11731. 

Price: $12.95. 


Preset the automatic timer on the 
Craftsman Water Command oscillating 
sprinkler and you get the equivalent of 
ир to 34-in. rainfall. It covers 3100 

sq. ft. of lawn. From Sears for under $20. 


The Garden Weasel's wheels rotate 
against each other to admit air, water, 
and seed into soil as it weeds. The 
cultivator / weeder is made by Faultless 
Starch/Bon Ami Co., 1025 W. 8th St., 
Kansas City, Mo. 64101. It’s $29.95. 


ШҮ 


You set the Time-A-Matic oscillating 
sprinkler's timer for the exact amount 
of water needed. Timer also indicates 
its previous setting. Melnor Industries, 
One Carol РІ., Moonachie, N.J. 07074, 


makes it. $28. Continued 


With Elmer's Carpenter's Wood Glue 
уои don't need a pro's hands 
w= to give it the pros touch. - 


“Grabs” instantly. 


ET - m чарт 4 nn 
Elmer s* Carpenter's Wood Glue is a It's also better because it "grabs" imme- Elmer's Carpenter's Wood Glue is also 
special wood glue for all your woodwork- diately and dries fast. Yet it allows sandable, paintable and gumming 
ing projects. It penetrates well in hard realignment before it sets. 5o you can resistant. Its non-toxic*, solvent-free 
and soft woods and forms a heat and join surfaces as soon as it's applied. formula also washes off your hands 
water resistant bond that's stronger than and project with water. So you won 
the wood itself. get light spots when you i 
stain near glue joints. 
$ | | | 
* As defined by Federal Hazardous Substances Act. Elmer Sa When results count. ® 


FROM 5,000,000 TEST MILES COMES 
FIRESTONE'S FINEST STEEL BELTED RADIAL 


We tortured out the secrets. From day in, Inside, an improved steel cord. |t uses ten 
day out speeds up to 90 mph, from slamming strands of steel, where we used five before. 
into turns and diving into water, from millions Seven strands around two strands, and one 
of miles that tear at tires came our finest steel other wrapping up the pack...our new twist 
belted radial tire ever, the Firestone 721. that gave the tire its name. 
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Belted Radial 721^ 
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Room for 
the Whole 


That's what you get in the 1978 
Southwind. It's made for family fun. 
You also get a host of new features. Like 


To: Fleetwood Etierpitens: Inc. = 
P. О. Box 7638 


| 
l 
| 

people pleasing new interiors. And beautiful i Riverside, California 92523 PS i 

ir ip DN nicae Southwind ‚ YES! Please send me more information 

i ! on Southwind. 

models, ranging all the way from 21' to ЕНЕНЕ 

281'. They're all designed for families — p NAME: — = 

including the ingenious Southwind | TUER 

Bunkhouse. " 

See Southwind "78 now at your | CITY: " 
Southwind Dealers. See just how good an : ide - 


investment a motor home can be! EES reer RUF М лт ыы | 


BY FLEETWOOD (Ê) 


Protected by a Full One-Year Ownercare Warranty. 


PANASONIC * RCA е QUASAR * ZENITH е SONY * JVC * PIONEER * 
SANYO e MARANTZ e TEAC e JENSEN e SANSUI e KENWOOD e DUAL 
GARRARD e KOSS e MEMOREX e MAXELL e ATARI e PHONEMATE @ SHARP 
TEXAS INST. e SEIKO e AMANA e LITTON e KITCHEN AID @ HOTPOINT 
WHIRLPOOL e BEARCAT & OTHERS 


No Investment Mecessary * Any Quantities - Never a Minimum order 
Factory Sealed Cartons * Full Manufactures Warranty * Prompt 
Delivery - Shipped Anywhere « To You or Your Customer 


CALL (914) 425-1200 or Write: 
! NCI PREMIUM DISTRIBUTORS 
NC 


32 South Central Avenue, P. O. Box 8 Dept. P-4, 
Spring Valley, New York 10977 


ad $4.00 (Refundable 1st Order) For our new 265 page Illustrated Wholesale Price Catalog 


“жь. 
ا‎ 
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A bounty of beans could climb the 
three-foot-square Beantree. Its six-foot- 
tall fiberglass pole supports four arms 
laced with nylon strings for 25 linear 
feet of planting. Cuts weeding time and 
saves water. Chasco Products (Dept. 
154, Box 981, Tucker, Ga. 30084) 

sells it for about $14. 


Featherweight Craftsman aluminum 
shovel at three Ibs. is 25 percent lighter 
than most steel shovels. It's made from 
high-strength aircraft alloy and has a 
one-piece construction that resists rust. 
sears sells it for about $13. 


2. 


- 


е : | i ч za 2 P 
ج‎ AT x Ҹ 1 ] = + = i 

D b. d Pratt us f P- n^ \ hh. را‎ 
- AA == n р М TA я 
le + й „и. dE E и 8$ a 


Xe 
: ` 
iW 


1. Time for fresh line on your Toro trimmer? 
No need to feed out line and cut it by hand. 


Toro engineers drew on over half a century of 
lawn-care experience in designing this heavy-duty 
flexible-line trimmer. 

Of course, you get the quality and convenience 
you expect to find engineered into any Toro. 


` Feeds line automatically 
Toro saves you time and trouble with its fully- 
automatic feed. You simply tap your Toro on the 
ground and it automatically lets out new line, then 
cuts it to the proper length while you trim. No 
stopping, no unplugging. 
You avoid the three-step hassle of manual 
„ feeding. 


" 
Ж 


ы ; 


a | 
1 Ünplug trimmer 


Our fully-automatic feed is a significant 
advance in trimmer design. It’s a spring-loaded 
device which now allows continuous trimming with 
no stopping to advance new line. 

A few other outstanding features make this 
heavy-duty trimmer a worthy addition to the Toro 
family of quality lawn-care products. 


Adjustable handle 


A comfortable ring-grip handle slides up or 
down to accommodate the user’s reach. A tele- 
scoping tubular shaft adjusts to the user’s height. 

Here's a Toro that’s only 5.6 Ibs. Anyone can 
handle it. You'll make quick work of grass that 


| | gbounce " 


2. A mere tap on the ground while you trim 
triggers a spring-loaded mechanism that... 


· Toro takes the stop-and-4 
out of grass trimming 


2 Feed out пем line 3 Cut to proper length 


Haven't you done 


3. ...automatically advances fresh line and 
cuts it to the proper trimming length. 


shoots up along fences, walls, borders, around trees 
or over the edges of walks and driveways. 


3.5-amp motor 

Powered by a 3.5-amp heavy-duty motor, this 
new Toro whips sturdy cutting line around at 7,000 
rpms. That's power enough to level weeds up to 
half an inch thick, or trim grass along a 50-foot 
chain link fence in only five minutes. 


Cord lock handle 


Like all Toro products, your new trimmer 15 
engineered for convenience. A cord lock on the 
handle keeps your extension cord from unplugging 
while you trim. And the trimmer is double 
insulated against ub D. E 
electric shock. P 

The complete 
Toro trimmer line 
also includes cordless 
and gasoline-powered 
models. 

Quality engi- 
neering is what 
makes this new 
heavy-duty trimmer 
a Toro. You'll be glad 
you waited. 


without a Toro 
long enough?" 


EI OMA 


Rugged, long lasting, 
and easy to install 


By DOUG DAY 


Just as metals phased out wood, 
vinyl may be the coming thing in 
home guttering. Rigid gutters and 
downspouts of polyvinyl chloride— 
the same PVC material used in 


sos metal support brackets 24 inch- 
es apart—closer if there's a danger of ice 
buildup. Use chalk line as a guide. 
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` Leaky drain system? 
Replace it with no- -maintenonce 


vinyl gutte ang | 


P 
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many plumbing systems—are prac- 
tically maintenance-free. They 
never need painting (although if 
you want to match them to your 
house you can paint them), they’re 
corrosion-free, and they won’t con- 
duct electricity. Lean a ladder 
against them and vinyl gutiers will 
bend, even flatten, then spring 
back to their original shape. And 
while they generally cost more 
than galvanized or aluminum, their 
virtual indestructibility can't be 
matched by either metal. 

А further reason for vinyl's pop- 
ularity is its ease of installation. 
Joints are a rivet-and-cement аї- 
fair, and suspending the light- 
weight sections on quickly installed 
hangers is easier than ever. Quality 
installation is now possible even 
for the beginner. 

Although you may be able to 
find PVC guttering in half-round 
shapes (Vinyl Craft is one brand, 
made by Plastic Building Products 
Co., 2206 Frankfort Ave., Louis- 
ville, Ky. 40206) , the most standard 
style is the ogee as shown in my 
photos. 'The brand we used is from 
Bird & Son (Washington St., East 


pr 


Walpole, Mass. 02032), 
maker of vinyl guttering. 


largest 


Planning your layout 


Installation planning is mainly a 
matter of determining the amount 
of material needed, and counting 
locations for accessories and down- 
spouts. Adding up the total footage 
of all the roof edges to be guttered 
gives the needed trough material. 
Most guttering comes in either 10- 
or 20-foot sections, but a few 
brands are available in a wide 
variety of lengths. This is handy, 
since factory-made cuts are almost 
always cleaner and squarer than 
you could make them. 

Accessories vary with the gutter 
system and manufacturer. Most re- 
quire joint cement as well as spe- 
cial fittings for inside corners, out- 
side corners, downspout outlets, 
and end caps. А few need snap or 
slip fittings at each joint, while 
others use a lap-joint method that 
eliminates the fittings. Although 
not needed for most jobs, an 
accordion-like expansion is called 
for by some manufacturers. This 

Continued 


"78 FORD PICKUPS. 
TOUGH ALL OVER. 


A new Ford Pickup is built tough from the ground up. Ford s exclusive 
forged steel Twin-I-Beam, extensive corrosion protection, big-cube 
V-8 options, all-welded cab, and double-wall box are just a few 

of the reasons. 


But what makes a new Ford even tougher to beat are this year's 
new options like e Synchromesh 4-speed overdrive transmission 
for highway driving (not available on F-350 models) e Good-looking, 
comfortable new Lariat interior e 40-channel CB with concealed 
transceiver, single AM/FM/CB antenna, and all controls in 
the removable mike e New tilt steering wheel for your most 
comfortable position. 


Take a look at all the new Fords. You'll find them tough all over. 
And more than just tough. 
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Watch For 


Big Spring 
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Inside connector joins two gutter sec- 
tions. Pop rivets hold joint together. Seal 
joint, rivet heads with PVC cement. 


fits on straight runs of 40 feet or 
more, or where the gutter makes a 
complete circuit around a building. 

Downspouts are the key to a 
gutter system. Take a bit more 
time to estimate how many you'll 
need. Тоо many give a gutter 
system a cluttered look. Too few 
can cause a gutter to overflow at 
regular intervals, defeating the 
whole purpose of your system. 

An easy formula is to allow one 
downspout for every 20 feet of 
gutter length. Runs of less than 20 
feet would need just one down- 
spout; from 20 to 40 feet would call 
for two; and so on. Where the 
guttering goes all the way around a 
building, as with a hip roof, at least 
one downspout should be used on 
each wall face. The reason: Water 
wil not flow efficiently around 
corners, and maintaining the prop- 
er slope at a 90-degree turn—to 
keep the water moving toward the 
next spout—is difficult. 

More accurate than this method 
is to take into account the surface 
area of your roof. 'This is especially 
important for houses with complex 
rooflines, such as split-level homes 
or those with dormers. These com- 
plexities, as well as a highly 
peaked roof with a steep slope, will 
increase the roof surface area—as 
well as the amount of rainwater 
gathered—since rain seldom falls 
exactly vertically. Allow one down- 
spout for every 500 square feet of 
surface area. Whatever figure you 
arrive at, though, don't go below 
that estimate of one downspout for 
every 20 feet of gutter; that's the 
minimum. 

Planning downspout locations is 
the just-as-important next step. If 
possible, downspouts should go at 


T y cu 


End caps are also sealed with PVC, but 
gutter outlets to downspouts are not, 
allowing for expansion and contraction. 


corners of the building. On straight 
runs where three or more down- 
spouts are called for, try to space 
them evenly for both practical and 
esthetic reasons. Of course, win- 
dows and doors may prevent pre- 
cisely even positioning. Water dis- 
charging near a doorway could 
prove to be as hazardous as it 15 
unpleasant. 


Installing gutters 


The first step in the actual 
installation job is to provide the 
gutter with a strong, protected 
backing. If necessary, the fascia 
board at the edge of the roof should 
be puttied, sanded, and painted, or 
even replaced. 

Sloping of gutters is tricky. With 
no slope toward the outlets, drain- 
ing is slow and puddling can occur. 
Sloped gutters, on the other hand, 
sometimes lend a peculiar look to a 
roofline. The minimum amount 
that a gutter should be sloped is 1% 
inch in 20 feet, or a 0.2 percent 
drop. That small slope should be 
hardly discernible. 

Establish the slope for the 
troughs by starting at the high 
point of the run. For a roof edge 
with only one downspout, start at 
the end opposite that spout. A two- 
downspout edge would have the 
high spot in the middle, and a 
three-downspout edge would have 
two high spots. One would be 
between the first and second outlet, 
the other between the second and 
third outlet, like an elongated let- 
ter M. 

Thumbtack a chalk line to the 
fascia at the high point of the run, 
where you want the gutter’s top 
edge to line up. If you live in a 

Continued 
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Volume One of the Audel Builders Library 
could very well be the most useful single 
book ever written for the do-it-yoursel 
carpenter! It covers woods, nails, screws, 
and bolts —which to use and when to use 
them. You'll also learn to achieve professional 
results with measuring tools, holding tools, 
cutting tools, boring tools, fastening tools, 
and many, many more! 

Even if you don't know a chisel from an 
awl, you'll be able to build kitchen cabinets 
before you've finished with this informative 
volume. You'll have 24 big chapters, 384 
pages of carpentry lore at your fingertips — 
all yours absolutely free and without obliga- 
tion to buy a thing! It's our own spectacular 
way of introducing you to... 


The Audel “How-To” 
Builders Library 


т A matched set of 6 big, hardbound 
volumes 


ш 2.112 pages packed with trade secrets 
and "inside" tips of carpenters and masons. 

B 1,638 easy-to-follow illustrations, dia- 
grams, charts and photos. 


Use all these handy 
do-it-yourself volumes 
for 15 days free! 


These volumes clearly explain every phase 
of carpentry and masonry from foundations 
to roofing, from brick walls to sidewalks. All 
the shortcuts, techniques, and new ideas are 
yours to use as you please for 15 days free! 

Within those 15 days, if not completely 
satisfied, simply return our Builders Library 
and you won't owe a cent. But keep Volume 
One as our gift —it's absolutely free! 

This just might be the most remarkable 
offer we've made since our company was 
established in 1879. We're actually giving 


— Carpentry 
-V DOOK! 


Volume One of Audel's Builders Library 
is yours to keep FREE - even if you 
decide not to keep the other volumes. 
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Build, plaster, and panel 
walls with ease! 


A 


Select, install, and repair 


a pro! your own roofing! 


= ae ا‎ Em D ud x 27 ^, 
Lay brick with speed and Build your own sundeck or 
precision! patio! workshop for your home! 


away a hardbound book -— valued at $6.50— 
just to introduce you to one of the most 
comprehensive and easy-to-follow book sets | 
ever published! We're really not too worried 
about whether or not you'll keep the entire | 
set. Because we're sure that once you ex- | 
amine and use the Audel Builders Library 
youll never dream of parting with it. 


You'll have easy-to-read 
guidance for hundreds of 


Here are just a of the 
secrets you'll discover in 
2.242 fact-packed pages: 


ll Discover how to build, plaster, 
and panel walls. 

Practical advice about material... 
methods for avoiding cracks... 
techniques for finishing and paneling. 


build-it projects Ш Discover how to prime, paint, 
right at hand! and finish. A 
s Important information on paints... 


The Builders Library is a handy reference 
for hundreds of household projects. It's a 
storehouse of practical, step-by-step advice 
for professionals as well as "Sunday do-it- 
yourselfers:’ You can use it to build a home 
workshop. ..install some shelving... plan a 
patio...lay a sidewalk...or even add a fire- 
place. You'll find all the specs, plans, 
measurements, and guidance you need.. 
in plain everyday English. 


equipment...techniques for mixing, 
priming, spray painting, and finishing on | 
| different surfaces inside or outside. 


Ш Discover how to select, install, 
and repair your roofing. | 
Expert advice for selecting and installing 
material and repairing leaks. 

ll Discover how to build your 


own fireplace or patio. 


R . Time-saving tips for increasing your 
Send no money .. .just fill home's value by building a fireplace, 


out and mail your Free-Book/ patio, walkway, or even a barbecue pit. 
Free-Trial Coupon today! єл = — ===== 


ш only Four-Time Indy Champs say, 
зите, A-J SP 
on 9-К TOOLS!" 


"O-K, A-J!” 


"My dad keeps A 
it workin’ with, 
American made 


-A. J. Foyt, Jr., didi -A. J. Foyt Sr, 
Only 4-time Indy Winner. Hall of Fame mechanic. 


` 42 pc. % in. dr. Socket Set No. 4512-78. 
Super for autos, appliances, many other projects. Reg. value 
of individual tools $44.50 


| 9 pc. Combination Wrench Set. Na. 1709-78 
и: Quality to answer wrench needs for years. 
Reg. value of individual tools $36.97. 


13 pc. 3 in. dr. Metric Socket Set. No. 13-78. 
Fine set handles basic Metric jobs. Reg. value of individual 
tools $28.59 


Take your savings choice! You'll find 
flare nut wrenches and screwdrivers also at low, 


low prices, Make S-K tools your brand c 
FULL LIFETIME WARRANTY 
SATISFACTION GUARANTEED. If you, the consumer, are not 
completely satisfied with any tool in amy S-K set, simply notify 
M ра place of purchase for à free exchange during the life of HAND TOOL DIVISION’ DRESSER INDUSTRIES, WC 


2201 North Worl Road. Frankl Park. 1! БОТЗ 
тео warranty gives you specific legal rights and you may also 
have other rights which vary from state to State. 
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ib 1978 DRESSER INDUSTRIES, INC “Savings based on purchase of tools as a set rather than individually, and al suggested usar prices. 


Who says the shortest distance 
between two points has to be a straight line? 


Install your own spiral stairs! 


Handsome and dramatic. 
Space-saving and rugged. $ 29 = 00 
Complete instructions included. 


No special skills or tools 
needed. Stock kits cost as little as 


eMylen Industries (914) 739-8486, (212) 585-6767 
650 X Washington Street, Peekskill, N.Y. 10566 


Send for brochure: 


Showroom: Daily 9-5, Thur. "til 9, Sat. 'til 2. * Design service available 
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Vinyl guttering 
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snowy climate, be sure that the 
outside edge of the gutter (the edge 
farthest from the roof) lies below 
the roofline. This will allow snow 
to slide off without catching the 
edge. Extend the line 20 feet or 
less, depending upon where the 
next downspout outlet will fall. 
Pull the line taut and set it perfect- 
ly horizontal, checking with a stan- 
dard level or, better yet, a line 
level. Then drop the low end one- 
half inch and snap a chalk line. Do 
the same for all the high-to-low 
runs along the roof edge. 


Preassembling the pieces 


Some manufacturers recommend 
doing all assembly and joint work 
in the gutter's finished position—on 
the roof. Their reason is that a 
more accurate fit of downspout 
outlets, corners, and other fittings 
can be achieved that way. But the 
hassle of connecting pieces from 
the top of a ladder could be 
avoided by measuring carefully, 
then assembling on the ground. 
Sample-fit downspout outlets in 
the locations you’ve chosen, then 
make a mark on either side of the 
outlet on the fascia. Measure pre- 
cisely up to the outlet mark and, if 
necessary, cut the gutter section to 
fit. By working in 20-foot sections 
on the ground—any more than that 
will be hard to handle—you’ll have 
a minimum number of joints to 
make after the section is raised. 

Most gutters come with special 
snap or slip couplings that are used 
to make joints, either from one 
trough section to another, or from a 
trough to a fitting. The coupling 
and the gutter itself are buttered 
with cement, then the two are 
snapped or slipped together. Slip 
joints have a reputation for leak- 
ing. Heat, or even the normal 
hardening process, can cause the 
gutter cement to shrink. The result 
can be an opened joint and often a 
leak. Snap connectors can also leak 
and are sometimes hard to work 
with. An alternate method that is 
sometimes easier and often better 
is the lap-joint method. A lap joint 
is made by merely overlapping one 
section of gutter two inches over 
the other, like shingles on a roof. 
Cement and rivets are used to 
attach the pieces. 

One caution with lap joints, 
though: Be sure that the joined 
section closer to the downspout 
outlet-the lower section—laps un- 
der the other. That way the moving 

Continued 


Three of the reasons so many pe 
are buying Ford pic 


_ Our family is ng 


Most room for the money of 
any car or wagon. 


Based on official govemment EPA interior 
volume index and sticker prices. 


Highest mileage rating of any mid-size car. 
EPA estimates - 33 mpg hwy, 23 city. With 2.3 litre engine hs 
and 4 speed manual transmission. Your actual mileage may 93 | 
vary according to how апа a _— | 
where you drive, your 4 
» cars condition and 474 
optional equipment. Sf 
Calif. ratings 7 i 
lower. 


"These days, the higher 
p y the better. 


Lowest sticker price 
of any mid-size car. 


4 2 door sticker prices start at $3,589. E 
Model shown is " | idees - 
$3,757 excluding Wey Wed love it even 
title, taxes and үз, 


destination 


charges. N 


At Ford, the better ideas keep coming. FORD == 


FAIRMONT 


Make a very wise investment: 

The 1978 Taurus. 

This is the travel trailer that offers 
features you'd expect in a much higher 
priced RV. 

For example, measure the headroom in 
the new Taurus. It's a full 6'412" 
throughout. 

You have nine Taurus floor plans to 


choose from, in models ranging from 17 to 


29 feet. And now there are also four 
mid-size Taurus 5th wheels. 

Check them out at your Terry/Taurus 
Dealer. If you've got an eye for vacation 
value, you'll like what you see. 


A — 


LAM 


تی و ور ے سے کیو 


How to he 
Bullish on а 
budget. 


To: Fleetwood Enterprises, Inc. | | 
P. O. Box 7638 | 


Riverside, California 92523 1 
PS04 


YES! Please send me more information 
on Taurus. 


МАМЕ: 


ADDRESS: = 


mh um s dns dn Jnd aa cum s ne gas d nda ee eee | 


ЭТНЕ 1978 By FLEETWOOD (Ê) 


Used 
Lathe 


ACER MESS 


603-609 E. Davis St. 
Luling, Texas 78648 
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Protected by a Full One-Year Ownercare Warranty. 


Proven Steps Want a metalworking lathe, 
to Buying a 


but staggered by the price — 
consider buying a used one, 
but beware of buying a 
turkey. Finding a good buy is 
just one of the interesting and 
useful articles in Popular 
Machining, the new maga- 
zine for the home metalwork- 
er. Send $3.00 today and we'll 
start your CHARTER SUB- 
SCRIPTION for 1 year (6 
issues) with the very first 
issue во long as our limited 
supply lasts — that way you 
won't miss a thing! 


Vinyl guttering 


[Continued] 


water can't force its way into the 
Joint. Also, of course, add two 
inches to the dimensions to allow 
for the overlap. 

To accommodate all the various 


|gutter types, hangers come in all 


shapes and sizes. Align the top of 


| the hanger with the chalk line you 


snapped earlier, spacing additional 
hangers about 24 inches apart. Be 
sure to provide added support at 
downspout locations; one on each 
side of the outlet should be enough. 


Fitting the downspout 


This is the last step. If your roof 
has an overhang, attach a down- 
spout elbow directly onto the out- 
let, then another elbow so the spout 
will fit flush against the house. If it 
falls short of the house, add a small 
length of spout between the elbows. 

Downspout sections are larger at 
one end than the other so they can 
be fitted together. Always be sure 
that the larger end goes at the top, 
so that water will not escape at the 
junction. Downspout joints should 
be cemented. To hold the spouts 
snugly against the house, use a 
couple of the special straps. 

At the bottom of the downspout 
add another elbow to direct the 
water away from the house. A 
concrete splash block will further 
discourage water from creeping 
down a foundation wall. Or try one 
of the coil-up water dispersers that 
roll up neatly during dry periods, 
then unroll with the water pressure 
and sprinkle over a wide area. 

For a top-notch gutter installa- 
tion, or where rainfall can be 


| extremely heavy and erosion be- 


comes a real problem, install an 
underground dry well. This is 
merely a hole dug into the ground 
and filled with rocks or old con- 
crete blocks and bricks. Gutter wa- 
ter is then carried below grade and 
is absorbed into the soil. 

One final touch completes the 
installation. Add the  cone-like 
strainers to the top of downspout 
outlets to eliminate the clogging 
and overflowing that can occur 
when sticks and leaves work their 


|| way into the chute. It is also a good 


idea to install an aluminum or 
plastic mesh, available in roll form, 
over the top of the troughs. This 
will eliminate the annual drudgery 
of scooping out the debris that can 
short-circuit a gutter system’s in- 
tended purpose. In combination 
with a vinyl system, this mesh 
guard will all but allow you to 
forget about your gutters. 


“Youd have to whip me 
to get this tractor away Tes 


Bill Hendrickson, Arthur, Way 


me. 


It’s been 13 years now since Bill 
Hendrickson bought his John Deere lawn 
and garden tractor. 

Over the years, he’s given it plenty of 
hard use—mowing grass and weeds, push- 


| Ing snow, pulling wagons, and doing other 
odd jobs around his place. 
NY Yet, as Hendrickson himself puts it, 
| m "This old John Deere has done everything 


W кты * Гуе ever asked of it. And it’s still running 
meme fine today.” 
Then new 1978 8] ohn Deere lawn and garden tractors are still 
built to give you strong, reliable service over a lot of years. 

К We're also making them considerably easier and more com- 
fortable to operate. By reducing sound and vibration levels. Shield- 
ing drive systems. Апа providing easy-to-use controls. 

If you're looking for a lawn and garden tractor, riding mower or 
walk-behind mower, it will pay you to buy a dependable John Deere. 
See a participating John Deere dealer soon and take advantage 

i of his money-saving “Down to Earth” values. 


For a free folder write John Deere, Moline, Illinois 61265. Please indicate whether interested in tractors, nders or walk-behind mowers. 
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YOUR 
CHOICE 


FOR 


HIGH 
PERFORMANCE 


The Radial Road Star 60 is 
a high performance series 
60 tire. Its bold tread design 
will deliver traction while 
its radial construction 
gives good handling and 
riding characteristics. With 
it you will save fuel over 
belted/bias and bias ply 
series 60 tires. Has smart 
styling and raised white 
outline letters. Be sure to 


© 


TIRE & RUBBER COMPANY 
Box 749 Indiana, Pa. 15701 
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SHOP. TALK 


By AL LEES 


HI dozen for summer projects 


I've saved comment on the above ac- 
cumulation of books until this month's 
home-improvement issue because the 
one thing they have in common is a 
dedication to the proposition that today's 
homeowner ought to be more than a 
mere maintenance man. You shouldn't 
hesitate to tackle projects that will up- 
grade your home and enrich your life- 
style. All you're likely to need is profes- 
sional encouragement, accurate and 
thorough instruction, and a realistic ex- 
pectation of what your skills and persis- 
tence can accomplish. Do these books 
offer all this? 

Let's start the appraisal with a trio 
of books, at upper left, on masonry. (We 
have room, this month, to tackle only the 
back row. In May's Shop Talk we'll 
review the balance and list publishers' 
addresses.) 

e Concrete, Masonry and Brickwork 
($4, Dover) is a big-format paperback 
of 200 pages, subtitled A Practical 
Handbook for the Home Owner and 
Small Builder. It also has my favorite 
byline: "By the U.S. Dept. of the 
Army." It’s a wonder the how-to 
writers of America don't sue, for Dover 
has simply republished, without altera- 
tion, the Army's technical manual, 
Concrete and Masonry. Since federal 
publications are usually quite good, the 
text here is accurate and the drawings 
clear—if you don't mind the training- 
manual organization and the fact that 
much of the data is for field engineers. 
You have to dig for basic tips on 
concrete, but there are good instruc- 
tions for building forms and for laying 


block. Still, this is lazy bookmaking. 

e The Brick Book ($12.95, Crowell) 
might be subject to a similar charge, 
since it's a pickup of a British book by 
London architect Robert Hayward. 
Some months ago, when Crowell asked 
me to evaluate the imported galleys, | 
pointed out a number of discrepancies 
between British terms and dimensions 
and ours; most of these have been 
adjusted, but Hayward's project 
sketches are still peppered with such 
unfamiliarities as "centre" and "hard- 
core" (its crushed rock to you, 
Yank—not porn). What | hadn't been 
shown earlier were the striking, origi- 
nal designs (in photos and sketches) of 
specific projects—from patio paving 
and planters to carports and  gaze- 
bos—that make up the last half of this 
192-page book. They'll keep you busy. 

© Concrete and Masonry Techniques 
and Design ($14, Reston) is yet an- 
other recent book of instruction from 
PS Consulting Editor R. J. De Cristo- 
foro; he's produced so many, for differ- 
ent publishers, in the. past couple of 
years, that | forgot this one while 
commenting оп his latest books in 
February's Shop Talk. This one's so 
thorough its used as a text in voca- 
tional schools—which explains those 
brief quizzes at the end of each chapter 
(with answers at the back of the book). 
With typical thoroughness, Cris covers 
all aspects of mixing, pouring, and 
finishing concrete, and laying block 
and brick. But he doesn't stop with 
general techniques: He gets specific 
about tools and jigs and forms you can 
make, and details you can work into 
project designs. As Cris brightly con- 


1. 


cludes his otherwise-pedestrian pre- 
face: "There isn't much fun in learning 
to drive if you can't go anyplace.” Two 
small complaints: Cris should have 
been more precise about mix propor- 
tions for specific projects (the DIYer 
wants to know when a 1:2:3 mix is the 
right one). And Reston should have let 
him check their index (inept listings 
waste a reader's time). One glaring 
omission in both of these books that 
feature "Masonry" іп their title: 
There's no data on stonework, 

Next right in our photo is a pair of 
unusual big-format paperbacks on car- 
pentry. l'd recommend you buy both of 
them if you plan a major construction 
project this summer—such as adding a 
wing to your home or building a de- 
tached garage. 

e Тһе Carpenter's Manifesto ($7.95, 
Holt) is a big, 317-page paperback 
with over 600 sketches (no photos) 
and not one word of jargon. In 
their introduction, authors Jeffrey Ehr- 
lich and Marc Mannheimer promise: 
“You dont have to have a shop to 
build anything in this book,” then go 
on to give as concise an analysis of 
structural principles as I've seen any- 
where. Project designs are offered for 
demonstration rather than esthetics, and 
occasionally they err in an effort to over- 
simplify (a machine bolt is not a carriage 
bolt with a wrenchable head). But most 
of their data on materials and tools 
(hand and power) is eminently trustable. 

© Basic Construction Techniques for 
Houses and Small Buildings, Simply 
Explained ($5, Dover) is another gov- 
ernment reprint from lazy Dover, which 
obviously felt it shouldn't show favor- 
itism to the Army so turned to the 
Navy for this training manual. Interest- 
ingly, you'll find some of the same 
illustrations, here, as in that Army 
reprint above since this manual goes 
beyond carpentry to cover a// construc- 
tion techniques—including masonry. 
You'll even find such helpful homeown- 
ers tips as how to build a breakwa- 
ter/jetty or steel bulkhead. Of the 568 
pages, many are of value only to 
career Seabees. 

Moving on to the right, there's a 
pair of nostalgic books that also bear a 
faint odor of misrepresentation in their 
packaging. As with the Dover manuals, 
these are unaltered reprints in a new 
guise. Strip off those modern color- 
photo jackets, however, and you'll find 
honest facsimile reproductions of 
books first published іп the 1880's. 
Surprisingly, they still offer practical 
help on country matters a century 
later—and the many engravings couldn't 
be more charming. 

€ Fences, Gates and Bridges ($5.95, 
Stephen Greene) is particularly wel- 
come since theres no contemporary 
equivalent. "Farm fencing seems not to 
have altered greatly," as the new pub- 
lisher says in his foreword. If you're 
seeking Early American authenticity for 
your grounds, this book will provide you 
with an effective fence or gate (the sec- 
tion on bridges is skimpier—perhaps be- 
cause fewer readers had such need, even 
then). Back with Barns in May. РН 


“Гуе gol Iwo 
power Saws. 
One that wont 
start. And а 
Shihl.The one 
' thal wont slart 
[^ pis for sale!’ Y 
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Stihl 015AV. The best at less than you'd 
expect. Dependable, professional and 


easily converted to 


brush cutter. 


hedge trimmer or 


The world's largest selling chain saw. 


For sales and service, see the Yellow Pages. 


LEARN 
MEAT CUTTING 


Train quickly in Ё short weeks al Toledo 
for a bright future with security in the vital 
meat business. Big pay. full-time jobs — 
HAVE À PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available, Di- 
ploma given. Job help. Thousands of suc- 
cesaful graduates. OUR 55th YEAR! Send 
NOW for а big new illustrated FREE catalog. No obligation. C T. 
approved. NATIONAL SCHOOL OF MEAT CUTTING. No T1-07- 
ü19TT, Dept. 51-1», 33 N. Superlor, Toledo, Ohio 43604, 


FOR e KITCHEN 
e WORKSHOP 
e CAMP 
e TRAILER 
© BOAT 


For gift or use anywhere. Magnagrip Mark X 
holds metal kitchen or shop tools magneti- 
cally in sight, safely, orderly. Handy, compact. 
Mounts easily on any surface. Styled in 
white. Gift boxed. For kitchens, shop, camp, 
trailer. Money-back guarantee. 


$5.95 p.p. each. 


Complete Catalog of Magnagrip and 
Magnabar items available on request. 


Phelon Magnagrip Company, Inc. 
East Longmeadow, Mass. 01028 
Send check or М.0. to Dept. B054 


Pick upand = 
YELLOWSTONE 


Send $1.00 for Color Brochure 


1978 Country Club and Camino Minis, 
5th Wheels, Travel Trailers and 
Park Models. Full Color, 16 Pages. 


Name 

Address —— ——— 
City 
State LL É 2р. — 


| 


AN County Rd. 20 W. 
Elkhart. IN 46514 


гет оа Inc. 
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DAY 
on car care 


This is the first of a series. 
Month by month, through 
1978, a photo-demonstra- 
tion article by Richard 
Day, author of How to Ser- 
vice and Repair Your Own 
Car, will alternate with a 
“Car-Care Quiz” like the 
one in last month's issue. 


Getting the most from an 


engine 


analyzer 
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Wald by SEARG. BOE 


illuminated d 


12 points of 


Four-way adjustable magnifier on the front of the 
‘Arsonval meter permits close readings. 
The meter's 12 color-coded scales correspond to the 


By RICHARD DAY 


Ever wonder whether those “do-it- 
all" automotive analyzers are 
worth the money? Are they really 
useful—or just gadgets to get your 
DIY dollars? Oh sure, the pros use 
them, but they have a lot of knowl- 
edge as well as other equipment to 
fall back on. How about us home 
mechanics? 

To satisfy my curiosity, I bought 
one for almost $150. With that 
price tag it would have to be a life- 
time investment, I figured. Al- 
though you can get cheaper mod- 
els, I was afraid these didn’t fairly 
represent what can be done with an 
analyzer. The cheaper units don’t 
handle as many tests as the top- 
line jobs. 

“Performs over 30 ignition and 
electrical tests,” is the claim made 

Continued 


400 
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the selector dial, so you always know 


which scale the results will appear on. 


Sears Automotive Analyzer comes with several leads 
to increase versatility. Unit's 12-volt power-supply lead 


is draped over the carrying handle. 


i 
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The new Plymouth Horizon is more 
than a new car. It's a new kind of car. 

You can drive Horizon in comfort 
and confidenceinany kind of weather 
because it's the first American car 
of its size with front-wheel drive, 
rack and pinion steering and front 
disc brakes. 

Horizon's front-wheel drive helps 
pull you through rain, snow and 
wind with amazing stability and 
confidence. 

Inside, you feel comfortable and 
relaxed. With soft front bucket seats. 
And room for four big people, and 
lots of luggage. 


Horizon's 
mileage figures 
are very comfort- 
ing too—38 mpg 
highway, 25 city. 
| Of course, these 
are EPA estimates with manual 
transmission and your mileage may 
vary according to your driving habits, 
the condition of your car and its 
optional equipment. California 
mileage is lower. 

Horizon is also a shining example 
of value. It's base priced at just 
$3706* Which includes АМ radio, 
whitewall radial tires, inside hood 
release along with rack and pinion 
steering, front disc brakes, front- 
wheel drive, and much more. 

For comfort and confidence, buy 
or lease the car that reigns in any 
kind of weather. 

The new Plymouth Horizon. Now 
at your Chrysler-Plymouth dealer. 


"Base sticker price excluding taxes & destination charges 
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A PRODUCT OF 
CHRYSLERA 
CORPORATION 


HOW MANY 
MILES 
SINCE YOU 
CHANGED 
ENGINE OIL? 


If it's been three thousand miles or over 
60 days, engine experts will tell you 
your oil has used up its additives and 
your engine is probably starting to col- 
lect gum and varnish. 


That means it’s time for a RISLONE 
Engine Treatment. Time for adding RIS- 
LONE to clean out deposits before they 
start problems such as noisy valves, lost 
compression and power, oil burning due 
to stuck rings, overheating caused by re- 
stricted oil flow. 


RISLONE treats the engine, not the oil. 
Try a quart with your next oil change! 
And remember, it saves you the cost of 
| aquart of oil, 


Send for your new copy of 
RISLONE LUBE TIPS. 32 
pages of information and sug- 
gestions for better perfarm- 
ance and care of engines. 
Send 4'4 x 6'4 self addressed, 
stamped envelope to The 
Shaler Company for vouüur 
copy. 


THE SHALER CO. 
Waupun, Wisconsin 53963 


In Canada: Warren Packaging Co. 
Lid. - Scarborough, Ontario 


NEW IMPROVED 


ESLON 


NGINE TREATMES | 
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3 A SMOOTHER RUNNY 


DANGER), MAY CAUSE EYE IRRITATION 5, 
HARMFUL OR FATAL IF SWALLOWED 


Read Precautionary Label on Back 


МЕТ ONE U. 5. QUART 
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With the knife switch open and the am- 
meter shunt lead installed on the battery- 
post adapter, ammeter readings may be 
taken. For charging amps, the forked end 
of the shunt should face the negative bat- 
tery cable. For opposite-flow starter-draw 
tests the forked end should face the ne- 
gative battery terminal. Shunted current 
passes through the known shunt resist- 
ance while the meter reads voltage drop 
across the shunt as amperes. Knife 
switch is closed during engine startup. 


for the one I bought, the Sears 
“Penske” Automotive Analyzer 
Model 244.21043. It also makes 
tests on electronic ignition systems, 
a claim not made by some others. 

Sears is underselling it, I soon 
discovered. The unit will make 
more than 40 separate tests (see 
list). The Sears store salesman also 
was underselling. He kept warning 
me, “If you have any trouble with 
it, be sure to bring it back to our 
service department and they’ll fix 
it up right away.” “Trouble?” I 
wondered, but went through with 
the purchase anyway. 

What I received was a large 
plastic box containing a sensitive 
seven-inch-wide d'Arsonval meter 
with several different sets of test 
leads for connecting it to car elec- 
tricals. It proved to be a dwell 
tachometer, plus a voltmeter, plus 

Continued 


Battery-post adapter comes with its 
own special terminal for hookup to a re- 
cessed battery terminal using an Allen- 
head bolt. The adapter is then connected 
to the add-on post and the negative cable 
is clamped to the battery-post adapter, 
just as with a battery with terminals pro- 
truding from the top. А word of caution: 
Avoid making sparks around a charging 
battery, and wear eye protection. Never 
smoke a cigarette when working around 
a battery, either. 


7 ЧЕ 

Battery-post adapter with built-in 14- 
ohm resistor fastens to the negative ter- 
minal of the battery for making charging- 
system and starter-draw tests. With the 
negative cable connected to the adapt- 
er's post, the engine may be started nor- 
mally when the adapter knife switch is 
closed. When open, charging current 
passes through the %4-ohm resistance, 
which simulates charging into a fully 
charged battery for accurate charging- 
system readings. 


Starter-current di can be read on the 
large meter through the windshield of the 
car as you work the starter switch from 
inside. Ground the coil high-voltage ca- 
ble so engine won't start. Selector and 
test switch should be in the “amps” po- 
sition. Normal reading is between 125- 
250 amps, depending on engine size 
and tightness. Too-low reading indicates 
high starter resistance, if other starter 
circuits are okay. Too high? Short cir- 
cuits in starter or its wiring. 


| PENSME 


me | - 
Ш AUTOMOTIVE AN 


A quick diode test can be made by 
pressing the "alternator diode” test but- 
ton. Red test lead is connected to bat- 
tery's negative post, black lead to other 


end of battery-post adapter. Selector 
switch is in “alternator diode” position. 
With engine running at at least 1200 rpm 
and knife switch open, put headlights on 
to load the system. Reading in the green 
band is okay. A red-band reading indi- 
cates further checking, for shorted or 
open diodes, or bad stator winding. 
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agent. “We always know just 
who to call whenever we 
need help." 
If you need help with 
L your life, health, home- 
owners or auto insurance, 
> check your Yellow Pages for 
the State Farm agent near 
you. You'll be talking to four 
of the best insurance 
agents around. 


Ken Clark of Roseburg, Oregon, 
was Don and Vicki Cooper's 
homeowners agent. “We liked 
1 the way Ken took care of us," 
says Don. “Не really works 
for you, and he’s right there . ' 
when you need him." | 
So now Ken is the 
Cooper's life and auto agent, 
too. And Vicki feels better 
having one family insurance 
Like a good neighbor, State Farm is there. | "=" 


STATE FARM INSURANCE COMPANIES Home Offices: Bloomington, Illinois 2j 
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around for a quality 
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Engine analyzer 


[Continued] 


an ohmmeter, plus an ammeter, 
plus a few other things. A rotating 
selector, like the channel selector 
on a TV or CB radio, switches 
among varying functions: (1) dis- 
tributor resistance, (2) alternator 
diodes, (3) low rpm, (4) dwell, (5) 
high rpm, (6) 16 volts, (7) low 
ohms, (8) high ohms, (9) amps 
10) 32 volts, (11) 3 volts and (12) 
ignition test. The numbers link 
with numbered scales on the meter, 
giving instant recognition. 

Solid-state wired, the analyzer 
works on four-, six-, and eight- 
cylinder piston- and rotary-engine 
vehicles with 12-volt coventional 
or breakerless ignition systems and 
generator or alternator charging 
systems. A compartment in the 
back of the analyzer case holds 
accessories in self-storage: some 
handy hookup leads as well as the 
usual instruction manual. 

The Sears manual is one of the 
clearest, best organized I’ve seen. 
It not only tells you how to make 
test hookups and perform each of 
the covered tests, but it also inter- 
prets test results for you. You 
needn’t be a mechanic or even 
know much about cars to get 
results. What’s more, the tests are 
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arranged in logical sequence from 
hookup to hookup, from simple to 
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WHAT'S HE DOING! 


Making a Concrete 


Flower Pot! ... and | 
SO CAN YOU! ( | 
Make and sell your own © 


Ornamental Concrete items. 
Rush $5.00 for Book 
about Aluminum Molds 
with prices and production trade secrets 


direct from world's largest mold manufacturer. 


Over 350 designs fo select from. 


Send $5.00 
Today To > 


CONCRETE MACHINERY COMPANY 
P. 0. BOX B99 - HICKORY, N. C. 28601 
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Powerful Battery Motor 
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complex, from most probable to 
least probable trouble. 

Drawings show each hookup at a 
glance. Every warning is there, 
repeated if necessary from a pre- 
vious test so it's hard to go wrong. 
You can go wrong, however, when 
you think you're too smart to need 
the instructions. Overconfident, I 
switched the selector around from 
"ignition test" to "high rpm." To 
get there it went through the “low 
ohms" position. As it did, the poor 
d'Arsonval pegged on the right side 
angrily. Were the unit not resistor- 
protected against such stupidity, 
Id have been searching out the 
Sears service department. 

Sure enough, in the instructions 


was ап  unmissable warning: 
*NOTE- Do not place the selector 
Continued 


WHO MAKES AND SELLS ANALYZERS? 


Aside from the Sears unit we tested, engine 
analyzers are sold by Montgomery Ward and 
these manufacturers: Heath Co., Benton Har- 
bor MI 49022 (assemble-yourself kit); Kal- 
Equip Co., Box 188, Ostego MI 49087; Proto 
Tool Co., $209 Santa Fe Ave., Los Angeles CA 
90054; Rite Autotronics Corp., 3485 La Cie- 
nega Blvd., Los Angeles CA 90016; Stewart- 
Warner Corp. , 1826 Diversey Pkwy., Chicago 
IL 60614; Sun Electric Corp., Consumer Prod. 
Div., 6323 N. Avondale Ave., Chicago IL 60631; 
J. C. Whitney, P.O. Box 8410, Chicago IL. 
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Now NRI's home Optional 
study course in Resident Training 
Air Conditioning, at York Institute 
Refrigeration, and p Graduates of the Master 
Heating includes 7 | Course are eligible for a concen- 
training in heat ~~ trated week of resident training 
pumps and solar Е m at the famous York Institute at 
energy systems. Э no extra charge for tuition or 
Prepare yourself for a 22 training materials. Here, you'll 
whole new career in one of the -/ work on advanced industrial 
fastest growing fields around. =j , equipment under the guidance 
> As energy needs continue to _ of expert instructors. Only NRI 
grow and energy sources be- f / includes this opportunity. 
come scarcer, the demand for | Send for Free 
d skilled technicians will soar. Catalog, No Salesman 
NRI can get you started in this Will Call 
Opportunity area, and you ({_ а Use the postage paid card 
learn at home in your spare  7— to send for NRI' free catalog 
> time, tailoring your training to “showing all the equipment and 
your need with a choice of NRI's \ >~ œ describing the complete course. 
i Basic or Master Courses. to life for easy understanding. Over a million students have trained 
- Includes Professional You even get a top-quality Lammert | at home the NRI way. You can, too. 
Vacuum Pump and Tools | vacuum pump for troubleshooting If card has been removed, write to 
NRI training is practical train- | experiments and use on the job. the address below. 
^ ing. Along with bite-size lessons in = | 
' theory and practice, you get practical | Orr check out these other growing fields 


ь- includes professional tools...a system 
analyzer, leak detector, tubing and 
joint tools, and more. Plus 

= demonstration units 
that graphically 
bring principles 


Small Engine Repair 
There's plenty of opportunity for the 
| man who can service power mowers, garden 
tractors, chain saws, tillers, outboards, 
| mopeds, motorcycles, and other small en- 
gines. NRI training includes professional 
tools...inductive tachometer, volt-ohm meter, 


А. 
torque wrench, valve spring and ring com- 
pressors, and more. And you learn by doing, 
actually building a 3 1/2 HP engine as part of 
x your training. Choice of basic or advanced 
: uuo M courses. Check postcard for catalog. 
(np зе, Electrical Appliance Servicing 
» £o cU Т A 


‘i ae Good appliance repairmen are hard to 
سے‎ er] come by. NRI trains you for a full or part- 

| rw time job, even your own business, fixing 
everything from toasters to refrigerators and 
freezers. Step-by-step training includes profes- 
sional appliance tester for fast and accurate 
troubleshooting. Check card for catalog. 


Auto Repair and Servicing 
А good mechanic can work just about 
anyplace he wants to. NRI “hands-on” home 
training covers what you need to know from 
headlight to taillight. Includes professional 


| tools like inductive timing light, diagnostic 


analysis and tune-up instrument, ignition 
analyzer scope, vacuum test pump, and 


more. Approved by Richard Petty, America’s 
winningest stock car driver and NRI auto- 
motive consultant. Choice of two courses. 
Check card. 


NRI Schools 
McGraw-Hill Center for 
Continuing Education 


y. d Minimes fen 
Hi Washington, D.C. 2001 


Fuse continuity is quickly checked with 
the analyzer in the ‘16 volts” position. 
Ignition switch should be on, and the 
black test clip connected to a good 
ground. Red clip is then touched to each 
end of the suspect fuse. No reading at 
either end indicates an open circuit be- 
tween battery and fuse. Battery voltage 
on one side of the fuse and no voltage 
on the other means a bad fuse. 


Analyzer's ignition test serves about 
the same purpose as holding a spark-plug 
cable terminal 5/16 inch from an engine 
ground and cranking or running the en- 
gine to watch the spark. Analyzer shows 
up primary and secondary ignition-sys- 
tem problems, as well as defective re- 
sistor spark plugs, but it does not pin- 
point the problem, except as to which 
cylinder (or all of them) is affected, 
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Analyzer makes many tests on elec- 
tronic-ignition systems. Ohm test is 
made with wiring harness connector of 
this '78 Dodge snapped apart and a small 
screwdriver pushed into one of the num- 
bered openings. A whole series of such 
easy tests checks out both the pickup 
coil and the electronic control unit. Man- 
иа! gives instructions for complete igni- 
tion checkout of Ford, GM, and AMC. 


Shorted condenser сап be located fast 
with analyzer's selector in the “high 
ohms” position. Do it by touching red/ 
black clips across the condenser's body, 
with condenser lead disconnected, A 
good condenser will deflect the meter 
very slightly to the right as the first clip 
is attached to the pigtail, then return to 
the left as the other clip makes contact 
with the condenser body. 


To check ignition power or operate the 
analyzer's tachometer circuitry, snap the 
inductive pickup clamp over a convenient 
spark-plug cable. Once clamped on with 
its arrow pointing in the direction of the 
plug, it stays on during the tests, Ana- 
Iyzer's red and black leads go to battery's 
positive and negative posts, respectively, 
no matter which post is grounded to the 
car. 


Engine analyzer 


[Continued] 


switch in ‘low ohms’ position when 
red and black leads are connected 
to the battery.” 

Fortunately my ego was more 
damaged than the analyzer. Sears 
had thought to tape a spare resistor 
inside the back of the meter case. It 
had only to be soldered in place of 
the one Га blown, and I was back 
in business. That was a free re- 
minder; next time it will cost. 

The accompanying photos show 
some of the tests you can make 
with an automotive analyzer, plus 
a few features of the Sears model. 
Regrettably, not all possible tests 
are illustrated in the manual. For 
example, a coil polarity test—an 
important one—is not shown. 

To make this test you set the 
selector to the “32 volts” position. 
Connect the red test clip to an 
engine ground (red is correct in 
this case). Expose a spark-plug 
terminal by inserting a partially 
unbent paper clip into the cable's 
boot and coiling the opposite end 
around the plug's terminal. With 
the engine idling, touch the black 
test clip quickly on and off the plug 
terminal. If the analyzer reads up 
scale (to the right), coil polarity is 
correct. If the needle tries to sink 
below zero (to the left), polarity is 
reversed. To correct, interchange 
the two coil primary leads. 05) 


Analyzer tests you can make 


Distributor-point resistance 

Dwell angle 

Dwell variation 

Engine idle speed 

Engine high rpm 

Regulated charging voltage 

Regulated charging amperage 

Maximum charging amperage 

Charging-system insulated-circuit voltage drop 
(resistance) heer 

Charging-system ground-circuit voltage drop 
(resistance) ; 

On-car alternator diodes, shorted or open 

Individual diode bench test 

Generator cutout relay operation 

Battery voltage 

Battery capacity 

Battery external leakage | 

Engine-ground-circuit voltage drop (resistance) 

Starter-circuit voltage drop (resistance) 

Starter-ground-circuit voltage drop (resistance) 

Starter current draw 

Ignition spark adequacy 

Ignition-coil primary resistance 

Ignition-coil secondary resistance 

Ignition-coil ground insulation 

Ignition bypass circuit 

Condenser 

Distributor voltage drop (resistance) 

Distributor shorts and opens | " 

Distributor cap/rotor ground insulation 

Resistor spark-plug resistance 

Magnetic pickup-coil or sensor resistance 

Magnetic pickup-coil ground insulation 

Dual-ballast resistar resistance 

Electronic-control-unit condition (on some cars by 
inference) — : — 

Electronic-ignition feed-wire continuity 

Wiring continuity . 

Car ground continuity 

Horn operating voltage - 

Wiring voltage drop (resistance) 

Accessory current draw and leakage - 

Car ground-circuit voltage drop (resistance) 

Instrument-circuit voltage-regulator action 

Fuse and bulb condition 


CARS ABRE MADE TO LAST. 


QUAKER STATE'S MADE TO HELP 


The plain and simple fact of 
the matter 1s this: helping cars 
last is Quaker State Motor Oil’s 
only job. And now, Quaker 
State filters can help, too. 

For over 60 years, people 
have trusted Quaker State. 
And for very good reasons. 

Quaker State DeLuxe, 
Super Blend and HD are 
made from Pennsylvania 
Grade Crude Oil. Then 
formulated and blended by 
lubrication specialists, 
dedicated to producing quality 
automotive oils for your car. 

By the time Quaker State is 
poured into your car’s 
crankcase, it’s passed strict 
quality control standards. Іо 


SEE THAT THEY DO. 


make sure your car gets the 
protection it needs. 

The result? If you use 
Quaker State regularly, you 
can help avoid expensive. 
engine repairs. 

Quaker State didnt get 
to be the best-selling motor 
oil in America for nothing. 
Quaker State means quality 
and value. Quart after quart 
after quart. 

Look for Quaker State 
Motor Oil and Filters 
wherever they care about cars. 
Because Quaker State helps 
cars last. 

And to car owners these 
days, nothing's more important 
than that. 


QUAKER STATE HELPS CARS LAST. 


| super BLEND | 


> 1\uotor oJ 


OIL FILTER Í 


TAKING CARE CF YOUR CAR 


By RAY HILL 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave. New York, M.Y. 10017. We'll pay you $25 
if we use it. If two or more readers send in the same usable tip, the one 


with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


Even new valve-cover gaskets can leak 
oil if they're not tightened properly. The 
best way, especially if the gasket is of 
the cork variety, is to turn all the fasten- 
ers finger-tight. Next, check the entire lip 
of the valve cover to make sure the gas- 
ket is still in place. Then, beginning from 


Protect those eyes 


When using a hacksaw under a car—as, 
for example, when sawing a rusted clamp 
off your exhaust system—always put on 
a pair of safety goggles. This keeps the 
falling debris from coming to rest on 
your eyeballs. Safety goggles cost only a 
buck or so at many places that sell auto- 
motive supplies and tools—much cheap- 
er than a visit to an ophthalmologist to 
remove the junk from your eyes. Many 
safety goggles fit over eyeglasses. 
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Installing a new valve-cover gasket properly 


the middle and working out to each end 
of the cover, tighten these fasteners, 
using the same amount of force on each. 
If possible, use an inch-pound torque 
wrench, torquing the fasteners to your 
car's service-manual specs. If tightening 
by hand, still use this sequence. 


LE 
Cracks in brake lining 


When inspecting drum-brake shoes, 
don't be concerned about surface cracks 
that may appear across the face of the 
brake lining, as long as they don’t ex- 
tend to any great depth. Studies have 
shown that there is no likelihood of lin- 
ing loss due to superficial surface cracks. 
Nor has any connection between these 
cracks and brake noise been found. The 
cracks are due to manufacturing meth- 
ods—not brake wear. 


Adding battery water 


f the temperature is below freezing, don't 
add water to your battery unless you're 
going to drive the car immediately. Oth- 
erwise the water may freeze, damaging 
the battery. When you do fill, the fluid 
level should reach the split-ring at the 
bottom of each fill hole. 
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Use two jack stands 


When using cheap jack stands to support 
a car, it's a good idea to use two instead 
af one, even if the weight your car places 
on the stand doesn't exceed the weight 
rating printed on the stand. But it re- 
duces the weight each stand must sup- 
port, and assures you that the car will 
be supported adequately. Never use any 
jack stand under your car if its rating is 
less than the weight of the vehicle it 
will support. 
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| Manufacturer's suggested retail price for base 
Dodge D100 pickup. Not including taxes, destination 
charges, or optional equipment. White sidewall 
tires and wheel covers $87.00 extra. 


А reasonable price is one thing 
America wants in its blue jeans 
and its pickup trucks. Dodge 
gives you that... with the 
lowest priced pickup built in 
America* (and the lowest priced 
four-wheel-drive pickup, * too). 


rer reri 


*Comparing manufacturers' suggested retail prices for base models. 


But price isn't everything. 
You've got a right to expect 
durability, style, and variety in 
the bargain. Dodge's reputation 
for strength and durability is a 
matter of record. In fact, 96 
out of 100 Dodge pickups 
registered in the last ten years 
are still on the job. That’s 
better than Ford, better 
than Chevy.1 

Style and variety start with 
the clean lines of our base model 


Dodge D100 shown here and go 


Dodge Trucs un. 


n کے‎ 


mw." THE LOWEST PRICED PICKUP BUILT IN AMERICA. 


TSource: Н. L. Polk & Company. Trucks registered as of 7 /1/76. 


all the way through the tricked 
up exteriors and elegant interiors 
of trucks like Ramcharger Four 
by Four, Warlock, and Macho 
Power Wagon. Just to name a 
few of the many Dodge models. 
Visit your Dodge Dealer to 

talk about buying or leasing a 
Dodge pickup. He'll be glad to 
tell you about America's lowest 
priced pickups... and why, 
over the past ten years, Dodge 
has been the fastest growing 
truck company in America. 
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the ultimate riding mower. 


Even at Toro, we've 
never engineered a pre- 
cision mowing instru- 
ment quite like this. 
For... 


The Cut. 
Each blade of grass 


has four chances to be 
sliced. For a cleaner cut. 


FOUR CHANCES TO CUT PER PASS 


Cutting blade tips lift 


and fling clippings to the through inclined spin- 


optional grass catcher. 

Cutting speed won't 
slow, because blade 
drive's independent of 
the five forward speeds 
you match to mowing 
conditions. 

The cutting deck 
floats. Front to back. 
Side to side. Anticipates 


UNIQUE, FULL-FLOATING DECK 


your lawn's ups and 
downs. So there's less 
chance of scalping. 


514 BUSHEL 
ORASS CATCHER 
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The cut is smooth, From the lifetime- 
even. At any height from lubricated transmission 
1.6 to 4 inches. to the unique Toro two- 


clutch system. 
The Comfort. 


One clutch for the 

Floorsflat. No hump transmission. One for 
to bang an ankle. the blade. Both extend 
Seat's deep cushioned. belt life. What's more, 

Controls are closeat t танемеенан 
Һапа. 

The engine is counter- 
balanced to cut down 
vibration. And it's 
hooded to help hold 
down noise. 

The clutch 1s like a 
car's. For smooth starts. 

Steering? High helix 


А one-year limited 
warranty backs this 
mower just like our two 
medium-capacity rear- 
engine riders, 

Your test ride's next. 
On any of five front- 
engine models. Examine 
these precision mowing 


dles. For precise han- 
dling, straight tracking. 

Pivoted front axle 
moves up, down. 
Absorbs bumps, so 
you don't. 

To unload, stay in your 
seat, pull one lever and 
drop 5%» bushels of clip- 
pings. Or choose the 
catcher that puts 5'2 
bushels into two dispos- 
able plastic bags for you. 


The Life. 

We engineered dura- 
bility into this mower. 
And low maintenance. 


Wha S sidnilca UO. 
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compare them to any 

other riding mower. See ә 
if we haven't engineered 

the ultimate. 


with two clutches, 
there are no trouble- 
some idler pulleys to 
adjust. 


PRESSURE PLATE CLUTCH 
LENGTHENS HELT LIFE 


di. 
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Digital bathroom scale 


-build it from a kit 


If you can face the bare, digital 
truth about your weight, flashed 
before your eyes in glowing, red 
numerals, you might like to build 
Heath’s new “Digi-Scale” kit. 

This electronic unit has a re- 
spectable plus-or-minus-one-percent 
accuracy and а plus-or-minus- 
half-percent repeatability. The dis- 
play unit can be mounted on the 

scale, set on a nearby counter, or 
` attached to a wall at eye level. 

I recently assembled the kit in a 
leisurely 10 hours. The inner work- 
ings are not complicated, nor is the 
kit difficult to build. The key is a 
transducer consisting of a metal 
beam with four metal-foil strain 
gauges bonded to it. Step on the 
scale and you deflect this beam, 
changing the resistance of the strain 
gauges. This leads to a change in 
voltage. 

Nearly all the electronic parts 
mount on two circuit boards. The 
first receives the changing voltage 
signal and converts it from analog 
to digital. The main ingredients of 
the second circuit board are four 
IC decade counters and the relat- 
. ed digital display. 

I encountered one glitch: One 
display showed a “9” when it 
should have shown a “4.” Using 
the troubleshooting guide in the 
manual, I quickly found and cor- 
rected the problem, a solder bridge. 


Calibration is simple. Each scale 
cover (the part you stand on) is 
weighed before it leaves the factory, 
and the weight to one tenth of a 
pound is written on the cover. Be- 
fore completing the assembly, you 
calibrate the scale by dangling the 
cover from the transducer beam. 

The scale can be built to read 
in one-tenth or two-tenths incre- 
ments and in pounds or kilograms. 
(Two-tenth increments are better 
for weighing people, because the 
slightest shifting of weight causes 
the readout to change when the 
smaller increments are used.) 

Six C batteries provide the pow- 
er, and turn-on weight is adjustable. 
( Mine turns on at about 25 pounds. 
I didn't want the cat going to sleep 
on it and burning out the bat- 
teries.) The scale can be turned on 
manually for zeroing and weighing 
light objects. A potentiometer for 
zeroing the digital readout is locat- 
ed just below the red LED's. 
There’s a low-battery indicator on 
the display. Current drain is about 
250 mA, and Heath estimates that 
batteries should last about a year. 
Battery operation, of course, ensures 
that you won't be tangling with 120 
volts AC when you're fresh from the 
shower. Price is $99.95 (kit) or 
$139.95 (assembled). From Heath 
Co., Benton Harbor, Mich. 49022. 
—Greg Stone 


See the full line at 
your nearby Toro 
dealer. He's listed in 
the Yellow Pages 
under "Lawn 
Mowers." 


Haven't you done 
without a Toro 
long enough? 
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Run-flat tire 


[ Continued from page 85] 
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ery set of flat-proofs. The sensor 
triggers a dash-mounted warning 
light to inform you a tire's gone flat. 
"The tires handle so well deflated 
that we were afraid people wouldn't 
realize they're out of air and would 
keep on driving them," says Robert 
Mercer, president of Goodyear’s 
tire division. 

The electromagnetic sensor con- 
sists of a pressure sensor/sender 
mounted on the rim like a balance 
weight and a pickup mounted on 
the car body or brake backing 
plate. When the sender passes the 
pickup it relays a signal if pres- 
sure is lost: The pickup then turns 
on the dash light. 

You can get a flat-proof that's 
flat repaired at any service station ~ 
that repairs conventional tires. 
"They're no different to repair than 
a normal radial" says Mercer. 
"But if you drive one too far and 
damage it, you'll have to buy a new 
one." 

Goodyear will introduce the flat- + 
proof as a replacement tire while 
Detroit makes up its mind whether 
It wants to install it on new cars. 
It will be available in F78-and 
narrower widths for 13-, 14-, and 
15-inch wheels for any car that 
accepts radial tires. The installed 
price of a set of four, which in- 
cludes the installation of deflation + 
sensors on your rims, will be about 
$385, Mercer estimated. In turn 
you will surrender your spare tire 
and wheel to the Goodyear dealer. ™ 
"The tires are ready to go right 
now," says Mercer, “but we've still 
got to train people to install the ^ 
sensors, which wil take some 
time." 'The flat-proof should be on 
the market by midyear. 


Guaranteed 
To Last Longer 


Does this tire make sense? 


Yes and no. It does reduce car 
weight and open up more trunk , 
space. Апа it's a boon for peo- 
ple who must get where they're go- 
ing in emergency situations, like 
doctors, police, and ambulances. 
It will also be useful for people 
who can't change tires. The flat- 
proof tire allows you to move quick- 
ly so traffic won't build up behind 
as you look for a spot to pull off. 
And people won't have to change 
tires in dangerous places. 

But not having a spare tire and 
being forced to get a repair with- 
in 40 miles may prove inconve- 
nient. Many people would rather 
change a tire and get the flat fixed 
at their convenience than search for 
an open service station. [Н 


We tested 'Rain Dance' against all the leading саг 
waxes...paste and liquid...and 'Rain Dance' keeps on shining 
longer, keeps on beading water longer, rain after rain, wash after 
wash. That's why we can guarantee it will last longer on your car. 
Premium-performance 'Rain Dance' is easy to use. It gives your 
car a fantastically brilliant shine because ‘Rain Dance’ cleans 
deep down as it waxes. And that shine lasts longer. 

Du Pont guarantees it. 


OU PONT 


"EZ Ug тата ты OF 


GUARANTEE: “RAIN DANCE” ls guaranteed to keep on beading ond shining longer shan leading liquid or poste 
car wanes. If not completely satisfied, retum unused portion to B-4233, Du Pont Company, Wilmington. DE 19898 for full 
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_ Introducing Ferrotl 
obody’s ever seen plastic rust. 


Now you can seal outdoor metal things- like 
this wrought-iron table-in plastic with the 
wrist-and-brushwork of an ordinary paint job. 

It's a cinch with Ferrothane Plastic Finish- 
the new outdoor metal coating from Flecto, the 
makers of Varathane" Liquid Plastic. You don't 
even need a primer. 

Just brush Ferrothane over whatever prepared 
metal surface vou'd like to shield from the ele- 
ments: wrought iron furniture, gates, grillwork, 
garden tools, a storage tank, toys. Thanks to 
Ferrothane's ingredient Rustaid you'll get 


chemically formulated protection against rust 
and corrosion. 

You'll also get a terrific-looking finish in a 
choice of 12 Ferrothane colors. Plus a coating 
that levels itself, spreads evenly, and dries in 
4 to 6 hours. And gives outdoor metal things 
tough, long-lasting protection against rust, 
corrosion, mars, nicks and chipping. 

How long will a coat of Ferrothane last? 
Well, when was the last time you saw plastic rust? 
‘The Flecto Company, Inc. 

P.O. Box 12955, Oakland, Ca 94604 


10 stop rust use Ferrothane. 


With Elmer's Carpenter's Wood Filler 
. you don't need a pro's hands 
to give it the pros touch. 
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Unlike the leading wood filler, Elmer’s® Its latex formula dries slowly (but nottoo In fact you can paint, shellac, varnish, 
Carpenter's Wood Filler contains no slowly) and resists shrinking. Elmer's saw, nail, screw, drill, plane, turn, route or 
solvents. So it's safe and non-toxic* also washes off tools with water, but carve it better than solvent fillers. Almost 
... perfect for repairing finished furniture when dry its water resistant. And it sands anything you can do with wood, you can 
as well as raw wood. What's more, easier than solvent-type wood fillers. do with Elmer's Carpenters y 

Elmer's Carpenter's Wood Filler is Elmer's unique formula stains better, Wood Filler. 

easier to "work" and wont pull out. disappears better... i 

*As defined by Federal Hazardous Substance Act. Elmer $. When results count. 


For A Sparetime or Full Time Business, There's Good 


ney In Sharpening 


Here's a proven practicàl way to earn extra dollars in spare time— 
to develop a money-making repair business of your own. Investment 
is small. 'There's no overhead, no stock of goods to carry. No experi- 
ence needed, no canvassing. You do it with the famous Foley Saw ` 
Filer that automatically sharpens all kinds of saws—and the Modern 
Lawn Mower Sharpener that precision sharpens all types of mowers. 


EARN $5 to $8 An Hour Sparetime i 


Hundreds of people like yourself are making 
cash like this—$50 to $90 a week—right now D | | 
Г . ae in spare time. “My spare time saw filing busi- 4 | 9 
| Qm ANE vox & PM ness has made me $952 these first few months" E ig 

PF А = —says R. T. Chapman. Many have built a 
complete sharpening service with such  year- 
around profits. You can, too, simply by follow- 


ing the sure, easy Foley plan. ч 
| MANUFACTURING CD. 4 
| | MINNEAPOLIS, MINN. 
cas | се (W шш шш шш шш иш иш иш ыш шиш шн шш ын ты ыш ши иш иш ын ши иш па пыш + 
Finance You | FOLEY MFG. CO., 1048 Foley Bldg., Minneapolis, Minn. 55418 p 
We with mini- -lease send new Free booklet оп CALL TOLL FREE 1-800-328-7140 З 
hice tos. Write Sharpening Opportunities 24 Hour Answering Service Į 
mum investme obligation. ا‎ a gee آ و‎ 
tor complete OO HONE —— a 
8 cv. _ _ ë  srATE др В 
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PS readers talk back 
[Continued from page 151] 


Fuel-saving stoplights 


With the great problems of energy and 
fuel consumption, | wonder why more is 
not written on the need for traffic-light 
synchronization. This seems to be a lost 
art. 

Thirty-five years ago | studied on the 
north side of Chicago and lived on the 
far south side, On a Saturday afternoon 
| could drive 15 miles through the heart 
of the city, without the benefit of any 
freeways, before stopping once. | simply 
abided by the 28-mph speed limit—all 
lights were synchronized. 

Today | live, without a doubt, in the 
most backward city, in the most back- 
ward county, in the most backward state: 
West Palm Beach, Palm Beach County, 
Florida. We have a six-mile-long main 
street, Okeechobee Boulevard. On a nor- 
mal day, avoiding the rush hours, you 
stand still for eight-and-a-half minutes, 
waiting for the red lights along those 
six miles. The lights are synchronized 
in reverse. When this one goes green, 
the next one goes red. And this is typical 
of all of our main roads and streets. 

We have something even more amaz- 
ing: On our new Interstate 95 we do not 
have cloverleafs; we exit and enter on 
the wrong sides. We spend hundreds of 
thousands of dollars for overpasses and 
then install two stop lights on top of 
them or under them. And you should see 
them during rush hours when one lane 
of traffic is trying to cross another to get 
on or off the interstate. Both of these 
lanes interfere with the normal flow of 
traffic on the street under the interstate. 
Why should we have thousands of cars 
needlessly standing still, all burning 
fuel? 

Elmer Anderson, West Palm Beach, Fla. 


100-percent solar 


Re your many articles with regard to 
solar heating, it is simply not true that a 
solar-heating system cannot be designed 
to carry 100 percent of the average heat 
load competitively against other sys- 
tems. An air-to-rock system in Seattle, 
Wash., with a 50-percent air collector 
(not uncommon), requires 250 square 
feet of collector (at an average cost of 
$12 per square foot) and 350 tons of un- 
derground rock storage so that two- 
thirds of annual heating needs are gath- 
ered in summer and the balance in win- 
ter. | am sure that if it can be done in 
Seattle, it can be done elsewhere. 

Right now people are spending their 
$10,000 bills on automobiles as if they 
are going out of style (which they 
probably are) instead of investing in 
solar and increasing the value of their 
homes. Only a few forward-looking 
people are making the change; plus, of 
course, a few sheep who have seen the 
smart ones jump beyond the hazard. 

More power to you. Keep telling 
people about solar. They are just be- 
ginning to wake up to the facts that you 
have been giving them for years. 

А! Abramson, President, 
Sunpower Industries, Kent, Wash. 


` Colonel Taylor never found 
a yeast good enough 


dor hi is me bo on Ec 


DLO 
TAYLOR 
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Е С ~ No step in the making of great Bourbon was 
unimportant to Colonel Edmund H. Taylor, Jr. 
He personally cultivated the yeast that started 
his choice grains on their way to becoming 
Old Taylor. We still make Old Taylor the 
painstaking way Colonel Taylor did. The yeast 
we use today is the same yeast he cultivated. 
That's one reason Old Taylor 
is so gentle and satisfying. 


Old Tay lori 


Colonel Taylors Bou d on ias que Taylors way. 


Kentucky Straight Bourbon Whiskey 80 and B6 Proof. The Old Taylor Distillery Co.. Frankfort & Louisville, Kentucky 
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Semiconductors 
[Continued from page 64] 


for a specialized purpose, produc- 
ing high-contrast screens to make 
literally letter-perfect plates for 
printing magazines. 

Yet the real action is in the area 
that Ovshinsky named his company 
after—energy conversion. Апа 
here, chalcogenide glasses seem to 
be in a neck-and-neck race with 
amorphous silicon. 


Energy-conversion devices 


One breakthrough came in 1975 
when Walter Spear and Peter Le 
Comber of the University of Dundee 
in Scotland announced they had 
developed a technique for modify- 
ing amorphous silicon so that it 
could be semiconducting. In es- 
sence, Spear and Le Comber added 
huge amounts of hydrogen to the 
silicon- anywhere from 10 to 30 
percent of hydrogen. Apparently, 
the hydrogen atoms bond to the 
free electrons in the amorphous 
silicon, so that it turns into a semi- 
conductor. 

After the Scottish announcement, 
it developed that David Carlson 
and Christopher Wronski of RCA 
laboratories in Princeton, N.J., had 
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been working on exactly the same 
effort, which had been kept quiet 
for commercial reasons. RCA later 
made the news public, describing 
the technique it uses and some 
results [Science Newsfront, PS, 
March ]. 

RCA has reported achieving a six- 
percent-efficient conversion of sun- 
light in extremely small cells 
only a few millimeters across. 
"We're now doing a lot of work on 
scaling up to large areas," says 
Carlson. 'The major technical prob- 
lem is that electrons can travel 
only a short distance, perhaps 300 
angstroms, before they are trapped 
by defects. (An angstrom is one 
ten-billionth of a meter.) 

“We would like to extend that to 
one micron" (one millionth of a 
meter), said Carlson. “If so, we can 
get to 15-percent-efficient conver- 
sion." That is a revolutionary 
statement. The big reason that 
solar cells aren't being made by 
the acre is cost: Crystals simply 
are too expensive to make. Carlson 
is talking about cheap stuff that 
would be used on a cheaper sur- 
face, like metal or glass. Experts 


say that this kind of material 
would be competitive with today's 
electricity sources at an efficiency 
of 10 percent. Carlson thinks the 
goal can be reached. 

So does Ovshinsky, who is trav- 
eling his own road. Typically, he 
is making no small claims. At the 
House of Commons press confer- 
ence, he said that he could produce 
a whole new family of amorphous 
materials whose electrical con- 
ductivity and heat conductivity 
could be tailored separately. Such 
materials could not only convert 
sunlight directly to electricity but 
could also convert waste heat to 
electricity. Ovshinsky conjures up 
pictures of electricity being gener- 
ated from automobile exhaust 
pipes and factory chimneys using 
his devices. When I saw him at his 
home office, a few months after the 
European meeting, he was quite 
enthusiastic. 

“We think that we can get up to 
10 percent efficiency,” Һе said. 
“This is really going to be a 
ubiquitous material in 25 years. 
There's little reason we'll want to 
make anything out of crystals." 

Thats not how Nobel laureate 
Philip Anderson, who works at 
Bell Laboratories, sees it. “Semi- 
conductor chips are so far along 
that there is no way that amor- 
phous materials are going to re- 
place them in the near future," 
Anderson said. “When you can pro- 
duce a chip for a programmable 
computer at under $10, the cost 
advantage of amorphous materials 
isn’t much to talk about.” Even in 
the field of solar cells, Anderson 
believes that “the most exciting 
developments today are in the area 
of amorphous silicon.” 

Anderson doesn't necessarily 
quarrel with Ovshinsky's science, 
but he does think that Ovshinsky 
has a tendency to oversell. "If you 
look in detail at what he is 
talking about, it doesn't look like 
today's technology yet." 

Yet, Stan Ovshinsky thinks he can 
remake the world of electronics, 
and he's not afraid to say so. A lot 
of brilliant scientists think he’s 
right. So do an increasing number 
of financiers and corporate execu- 
tives, whose support is starting to 
pull ECD toward profitability. 

“The point is," says Adler at 
MIT, “that while Ovshinsky has 
been running his company, he has 
also managed to do the scientific 
investigations which discovered 
switching, come up with a range of 
potential applications for amor- 
phous materials, and also make 
contributions to the pure science of 
the materials. It’s amazing.” 


Stewart and Stevenson 


' The largest diesel stern-drives 
currently available come from Ste- 
wart and Stevenson. Its 1978 line 
includes five models, all of which 
are two-cycle engines. Two are 
three-cylinder units, 115 and 150 
hp, a bit unusual for the stern-drive 
diesel market. Two four-cylinder 
models at 155 and 200 hp, and a 
six-cylinder 220-hp unit, round out 
the line. 

The basic engines in S&S stern- 
drives are Detroit diesels, matched 
to heavy-duty Marine Drive Sys- 
tems  outdrives with oversized 
gears. This outdrive uses a circular 
transom collar that absorbs the 
thrust from a lower yoke. The 
lower pin of this yoke provides 
steering control. 

The extension shaft within the 
outdrive unit is unusual. It's an 
internally splined hollow shaft that 
serves to keep thrust from the 
upper and lower gears independent 
of each other. 'Thus, there is a good 
likelihood that damage on one set 
of gears will not have direct or 
necessarily immediate conse- 
quences on the other. 


Volvo 


Last year Volvo offered five die- 
sel stern-drives, this year only one. 
It has dropped the high-horsepower 
models, as well as two lower-hp 
units, and is retaining only the 130- 
hp AQD 40. This diesel couples 
with the Volvo 280 outdrive unit, 
and the entire engine/outdrive 
package, complete with standard 
fresh-water cooling, weighs 1025 
lbs. There’s also a new reverse 
gear, which Volvo calls the MS 3. 
The output shaft has a down angle 
of eight degrees, facilitating instal- 
lation and giving a lower installed 
height. 


Stern-drive or outboard? 


Is a stern-drive best for your 
type of boating? 'The cost differ- 
ence between two identical boats, 
one powered by stern-drive and the 
other by an equivalent-horsepower 
outboard, is very small. Outboards 
have risen more rapidly in price in 
the past five years than stern- 
drives. Also, when you select a 
stern-drive-powered boat the en- 
gines(s) and outdrives(s) are al- 
ready mounted in the boat by the 
time it reaches the dealer. 

For outboard hulls the dealer 
must mount the engine(s). Current 
labor rates run $18-$22 per hour, 
which further increases the cost of 
the outboards by $100 to $150 (or 
more) each, depending upon the 
complexity of the job. Thus, a 


typical popular 22-foot 1/0 with a 
single factory-installed 140- to 160- 
hp engine, complete with power 
trim, may carry a list of $12,000. 
The same hull designed for out- 
board use lists at $8000, and a 140- 
150 hp outboard, complete with 
power trim, carries a price tag of 
just under $4000. By the time both 
are in the water, they cost almost 
exactly the same. In some rare 
instances, the outboard rig may 
even cost a few dollars more. 

Fuel-economy tests I've run 
show that an I/O cruises—horse- 
power for horsepower—on approxi- 
mately 20 percent less gas than the 
outboard. And when it comes to 
slow trolling speeds, the stern-drive 
really shines. It will idle smoother 
and burn almost a third less gas 
than the same-size outboard. 

There are still boating situations 
where an outboard or inboard is 
perhaps a better choice than an 
I/O. Boats over 32 ft. in length are 
definitely better, in most cases, 
when powered by straight inboard 
power (ocean raceboats excepted). 
And under 18 feet, especially 
where shallow-water operation is 
concerned, the outboard is still the 
preferred power. 


Also, the  stern-drive skipper 
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usually has a smaller range of 
power options and manufacturers 
to choose from. Usually, the buyer 
decides upon the the boat first, and 
then makes the choice of which 
stern-drive package to order with it 
from a selection, in most cases, of 
only two or three available horse- 
power and/or manufacturer ор- 
tions. It definitely pays to shop 
around. If you happen to like one 
manufacturer's boat because of its 
design, but don't like the power 
options available from that builder, 
look for a similar design from 
another company that uses other 
stern-drives. This will considerably 
increase your range of selectivity. 
Remember, however, that install- 
ing a stern-drive unit in a boat is 
an extremely precise operation—far 
more so than hanging an outboard 
on the transom—and each builder 
tends to stick with those products 
that he feels are most easily 
installed and most satisfactory in 
his particular boats. 


WHO MAKES 'EM: 


Chrysler Marine, Box 1, Marysville Mi 48040; 
Mercury Marine, 1939 Pioneer Rd., Fond du 
Гас. МІ 54935; ОМС Stern Drive, 3145 Central 
Ave. Waukegan IL 60085; Renault Marine 
Couach, 505 SE 27 St, Ft. Lauderdale FL 
33136; Stewart & Stevenson Services Inc., Box 
1637, Houston TX 77001; Volvo Penta of Amer- 
ica, Box 1546, Chesapeake VA 23320. 
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SELECTOGRAPH 
FOR SURFACE PREPARATION, . 
ADHESIVES, CAULKS & SEALANTS 


UNITED STATES GYPSUM 


S@LECTOGIaPH “for fast answers to your fixup problems! 
=> 


Now, SELECTOGRAPH makes your поте surface preparation products, adhesives, 


fix-up load a little lighter! It tells you the caulks and sealants—including five new рек M RIA TUM 
"which" and "how" behind the correct nonflammable products. You'll find the nonflammable 


label on these 
new products. 


DURABOND* product to use to do the job handy SELECTOGRAPH on a chain at 
right. And no matter what you're fixing to most hardware and home centers. Give it 
do, DURABOND covers your needs for a whirl for easy fixing! =: 


n URABOND Ё 


Products by United States Gypsum Paint Division, Chicago, III. 60606 
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Save twice on cooling Sowa” Holler siale 
costs with Cool Attic’ 222 
Total Comfort Home 
Ventilator. m 


Sure there are days you want air conditioning. But there are ! 3 
lots of days and nights when the temperature is below 85°F 
and all you really need is a comfortable breeze being pulled 
through the house. 


If you had the Cool Attic Total Home Comfort Ventilator on 
those days, you could save twice. You could savefirst because a 
the ventilator uses about 1/10 as much energy as an air condi- Г | 
tioner.* You'd save a second time by reducing wear and tear | 4 l3 Moving fresh air 
on your air conditioner because it runs fewer days. And іп Moving fresh 2 cools inexpensively 
some instances, it eliminates the need of expensive air condi- air cools inexpensively 
tioning completely. 


How does the Total Comfort Home Ventilator work? Very simple. " 
When mounted in a central hallway ceiling. the ventilator pulls air 'Based on Power consumption ol splecied Air cooled condensing units 36000 BTU 
into the house through open windows, and exhausts it through the t manulacturers, Source— 1977 Directory, Air-Condiboning. and Refrigeration 

в a а в B . nsi u E 
attic. This moving air cools naturally, inexpensively. 


The Total Comfort Home Ventilator is also a do-it-yourself dream. 
Its easy to install with a few household tools. Our easy-to-follow 
instructions give you the step-by-step details. 


COOL ATTIC CORPORATION 


Dept. A48 P.O. Box 11558 

Fort Worth TX 76109 

1-800-433-1626 

0-817-921-3081 Ext. 28 (in Texas call collect) 


Install a Total Comfort Home Ventilator and enjoy its low-cost 
| cooling benefits for years to come. Visit your do-it-yourself center | 
| that features the complete Cool Attic line. Quality Products for Do-It-Yourself Energy Savings 
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How to Achieve Total Financial Freedom 


A MUTUAL CONCERN. We've never met 
and probably never will, but I think we share 
a common interest. That interest is in 
achieving complete and total financial free- 
dom. 

Recently my net worth reached the magic 
million dollar mark, and it only took me 48 
months to achieve that. 

That might not impress you, but if you had 
seen me just a few years ago, you might won- 
der how I did it. I lived in Denver then, іп a 
cramped, tumbled down house at 2545 South 
High Street. My wife was expecting our sec- 
ond child and we were so broke we had to 
borrow $150.00 from a relative just to buy 
food and pay the rent. 


By the way, I know I didn't make a million 
dollars because of my superior intellect — I 
barely got through Ames High School 
(Ames, Iowa) with a C average. I did a little 
better later on but I soon realized that a 
salaried job was not the way to become finan- 
cially free. If you'll stop and think, you'll 
realize that millionaires do not work 10, 20, 
or 50 times harder or longer than you. 


FINANCIAL FREEDOM. It seems that most 
people who are charging for financial advice 
have studied how to "do it" but have never 
actually "done it" themselves. You will find 
as you read my formulas, that since I have 
actually achieved total financial freedom 
myself, that you will receive from me more 
than just the motivation to achieve your own 
financial independence, but a workable 
step-by-step plan to actually do it. 


STEP-BY-STEP. Contained in the work 
entitled How To Wake Up The Financial 
Genius Inside You are the various formulas 
which will show you exactly how you can do 
each of the following: 


m buy income properties for as little as $100 
down. 

m begin without any cash. 

m put $10,000 cash and more in your pocket 
each time you buy (without selling pro- 
perty.) 

ш compounds your assets at 100% yearly. 

m legally avoid paying federal or state tn- 
come taxes. 

= buy bargains at one-half the market 
value. 


MORE LEISURE. If you apply these for- 
mulas and methods you will find in a very 
short time, you will be able to do almost 
anything you care to do, and I think, at that 
time, you will find as I have, that spending 
several weeks on the beaches of Hawaii, or 
on the ski slopes of Colorado, or just sightsee- 
ing in Europe, or any other place in the 
world, you begin to understand what real 
freedom is all about. 

Most people think that it would be im- 
possible to do some of the things listed above. 
For example, to buy a property, and at the 
same time put $10,000 (or more) cash in your 
pocket without selling the property, or to buy 
a property with little or no cash down. 

Believe me, it is possible and fairly simple. 
This is exactly how most wealthy people ac- 
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What are your Financial Possibilities in 1978? Mark O. 


tually do make 10, 20, or 50 times more 
money than you do. 


YOUR MONEY'S WORTH. While I was 
struggling on making my first million, I 
often thought how nice it would be to have 
the personal advice and counsel from some- 
one like Howard Hughes or J. Paul Getty. 

What would I have been willing to pay for 
this service? I can tell you one more thing for 
sure, it would have been a lot more than the 
$10.00 that I'm going to ask you to invest in 
your financial future. 


su 


n 
became a millionaire in four years because he found a way to harness 
inflation to his benefit. Now it's your turn! “Гуе found" says Haroldsen, 
“that most people just need a specific road map to follow . .. they can do 
what l've done." 
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procrastination, or lack of action — please 
don't be like the masses. Make a decision 
while you have this paper in your hands. 
Make a decision now to either act now and 
send for my material or immediately round 
file this paper. If your decision is to order, do 
it now, not later. Otherwise you may lose, 
just by default. 

“FINANCIAL FREEDOM.” To order, 
simply take any size paper, write the words 
"Financial Freedom," your name and ad- 
dress, and send it along with a check for 
$10.00 to Mark O. Haroldsen, Inc., Dept. 


^... more than 150,000 people have discovered that my 


formulas will provide the road map that can lead to total 


financial freedom...” 


FOR YOUR FUTURE. What will this 
$10.00 actually do for you? It will give you a 
complete step-by-step plan that you can fol- 
low to become totally and completely finan- 
cially independent. 

Please try to understand my dilemma. I'm 
not a New York advertising agency with all 
their professional skill and manpower to 
write a powerful and persuasive ad to con- 
vince you that I can make you financially 
independent. I am just somebody who has 
actually ‘done it’, and can really show you 
how to ‘do it’. 

TEST IT YOURSELF. It’s really quite frus- 
trating to have something so valuable as I 
know I have, but lack the skill to convince 
people to try it for themselves. I hope by my 
simple direct approach I can convince you to 
try my formulas. 


INDECISION — THE COSTLY DECISION. 
It seems the majority of the people in our rich 
country lose, not because they lack in- 
telligence, or even willpower, but because of 


G-266, Tudor Mansion Bldg., 4751 Holla- 
day Blvd., Salt Lake City, Utah 84117. 

If you send for my materials now, I will 
also send you documents that will show you 
precisely how you can borrow from $20,000 
to $200,000 at 2% abovethe primerate using 
just your signature as collateral. 


ITS GUARANTEED. If you are stil] some- 
what skeptical, and believe me, when I 
started out I certainly was, because of the 
many people in the world trying to deceive 
others, I would encourage you to postdate 
your check by 30 days, and I promise and 
guarantee that it will not be deposited for at 
least those 30 days, and if for any reason you 
do not think that what I have sent you lives 
up, in every aspect to what I told you in this 
letter, send the material back, and I will 
quickly, without question, refund your 
money and send back your own uncashed 
check or money order. 


"М2 © Mark О. Haroldsen, Inc. 1978 


Inquire at your local bookstore for Mark Haroldsen's "How to Wake Up the Financial Genius Inside You." 
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The BernzOmatic Jet Torch, the 
most trusted name in torches. 

It's one of the most versatile home 
repair tools you can buy. 

The BernzOmatic Jet Torch can 
solder, seal, loosen bolts, heat tile, 
remove paint and window putty, re- 
move ice, thaw frozen pipes—the list 
goes on and on. You can even use it for 
hobby and craft applications. And the 
BernzOmatic Jet Torch does it all easily 
and economically! 

It's no wonder that for over 20 years, 
do-it-yourselfers have recognized the 
BernzOmatic Jet Torch as the first and 
best torch for a variety of home repairs. 

Don't put off those home repairs any 
longer. See the BernzOmatic Jet Torch 
at your BernzOmatic dealer's soon. 


ETT. 


PROPANE JET TORCH 


CIN. ша z 
„а ш 
BERAZOMATIC CORPORATION, ROCHESTER, N Y. 
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Hydraulic windmills 
[Continued from page 10] 


in an insulated heat-storage tank. 

Hot water is drawn from the 
tank and circulated through ordi- 
nary radiators for space heating. А 
return line carries the water back 
to the tank for reheating. 


The wind-heat economics 


"We're not aiming to heat the 
greenhouse entirely 
power," says Pontin. “But to heat 
an acre costs around $20,000 a year 


in oil. If we can reduce this by only | 


a quarter we're in business." 

The machine at Efford has a 
maximum installed power rating of 
150 kW with a wind speed of 30 
mph and the rotor spinning at a 
brisk 140 rpm. With a possible 
selling price of $35,000, that comes 


to around $200 per kilowatt of | 
thermal energy at an 85-percent | 
conversion efficiency. Such a rock- | 


bottom figure is purely academic, 
however, since mean annual wind 
velocities are actually much lower 
than that. 

The energy cost depends on a 
basic physical law: Power gener- 
ated increases as the cube of wind 
velocity. With a 10-mph wind a 
kilowatt works out at $8500, drop- 
ping sharply at 20 mph to only 
$730. But Pontin doesn’t talk in 
terms of static unit costs. His yard- 
stick for energy production is kilo- 
watt-hours based on average wind 
speed over a year for a given site. 
With these calculations, he argues, 
his windmill package could have a 
real price edge on other energy 
sources, [15] 
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"We were out of #12 wire, so 1 brought 
you two rolls of #6.... okay?” 


by wind | 


The brand-new BernzOmatic Jet 
Torch Il, the most versatile propane 
torch you can buy. 

It outperforms any other propane 
torch! The BernzOmatic Jet Torch Il 
burns with heat so highly concen- 
trated, it can actually braze-weld 
metal. It can handle literally hun- 
dreds of do-it-yourself jobs requiring 
strong, weld-like repairs. And because 
the BernzOmatic Jet Torch Il concen- 
trates the heat, it can do them much 
faster, too. 

Look at the home repair jobs it can 
do—and the time and money it can 
save you in replacement costs. Repair 
garden tools, lawn mowers, toys, 
fences and metal furniture. Use it for 
metal sculpture, auto body work, 
metal bending, and many other jobs. 

See the BernzOmatic Jet Torch Il at 
your dealer's soon. 


BERNZ() MATIC 


BEANZOMATIC CORPORATION ROCHESTER M Y. 


Stereo receivers 


[ Continued from page 72] 


of overload distortion must be dis- 
tinguished from amplifier overload 
or clipping. Although phono car- 
tridges are given nominal output 
ratings (based upon how many mil- 
livolts they will deliver when 
tracking a record groove at a given 
"wiggle velocity"), the cartridge 
may deliver many times that 
amount under conditions of musical 
reproduction, when a loud musical 
passage is encountered. Typically, 
a cartridge having a nominal out- 
put of 2.5 millivolts under test con- 
ditions may put out 20 to 30 times 
that level when it is called upon to 
track wide groove  modulations 
(loud moments in the recording). 
Now, since some cartridges may 
have nominal output ratings as high 
as 5.0 millivolts, such cartridges 
may, on occasion, actually deliver 
150 millivolts or more. The Fisher 
RS-1035 might be in trouble when 
used with such a cartridge, while 
receivers such as the Pioneer SX- 
650 and the Sansui G-3000 could 
handle input signals of up to 200 
millivolts before the phono-preamp 
section would exhibit high orders of 
distortion. Once distortion has oc- 
curred in the early preamplifier- 
phono stages, no amount of volume- 
control manipulation (which affects 
only the power-amplifier section of 
the receiver) will correct the situa- 
tion, and the distortion will be heard 
regardless of listening level. 


Listening tests 


Unless you have a great deal of 
listening experience, you won't be 
able to detect nearly as much dif- 
ference in overall sound quality 
when judging one receiver against 
another as you will when compar- 
ing speaker systems. All 14 receiv- 
ers we auditioned sounded very 
much the same when reproducing 
phonograph records at moderate 
listening levels, using a low-output 
cartridge. As we pushed for higher 
and higher sound levels, using a 
meduim-efficiency pair of loud- 
speakers, differences caused by 
power-output limitations became 
apparent. Units such as the Advent 
300, Kenwood KR-2600, and Ma- 
rantz 2216B reached audible clip- 
ping levels first—an expected result, 
in view of their lower (15 to 16 
watts per channel) power ratings. 

As you can see from the table, 
the published power ratings of the 
14 receivers tested ranged from a 
low of 15 watts per channel to a 
high of 35 watts per channel. While 


this may seem like a very wide 
range of power-output capabilty, 
remember that a doubling of power 
results in an audible level change 
of only three decibels. While that 
level change is certainly audible to 

Continued 


A note about Dolby FM 


If you own a stereo cassette tape 


deck you're probably already familiar 
with the Dolby noise-reduction system. 
In this two-part system treble sounds 
are pre-emphasized by increasing 
amounts as musical loudness level de- 
creases during the recording. In that way, 
low-level treble notes are pushed up 
above the noise threshold of the tape. 
During playback, а corresponding 
amount of treble attenuation is progres- 
sively introduced for low-level music. 
This restores flat frequency response 
over the entire audio spectrum at all lev- 
els of music being reproduced and at the 
same time reduces tape-hiss level by as 
much as 10 dB, 

The very same idea is being applied 
to FM and stereo FM broadcasting by 
an ever-increasing number of stations. 
During Dolby broadcasts, however, the 
pre-emphasis and de-emphasis standard 
is altered. In order to overcome noise 
in FM, standard broadcasts also pre- 
emphasize treble tones by a fixed 


amount. Your receiver has a correspond- | 


ing de-emphasis circuit, known as a 
75-microsecond  de-emphasis charac- 
teristic, which restores flat frequency 
response. In standard FM, however, this 
de-emphasis or treble roll-off is fixed 
and doesn't vary with signal intensity as 
is the case with Dolby. 

To take the fullest advantage of the 
Dolby noise-reduction system in FM, it 
was necessary to change the standard 
pre-emphasis values and de-emphasis 
values from 75 microseconds to 25 mic- 
roseconds. This enables Dolby FM 
broadcasters to increase the dy- 
namic range of their broadcast ma- 
terial and to avoid the necessity of 
compressing or limiting the musical 
peaks being broadcast. If, however, you 
try to listen to a Dolby FM broadcast 
using a standard FM receiver and a 
suitable Dolby decoder connected in 
the path of the recovered audio signal, 
you'll find that the music will lack treble 
or brilliance. Your receiver is attenuat- 
ing highs by a greater amount than they 
have been boosted at the station. If, on 
the other hand, you try to listen to a 
Dolby broadcast on a standard set with- 
out hooking up a Dolby adaptor, low- 
level musical passages may seem overly 
shrill or brilliant while high-level pas- 
sages may lack brilliance. 

Unless your receiver is already set 
up for 25-microsecond operation, you'll 
need to convert the de-emphasis net- 
work in your receiver and interconnect 
a separate Dolby decoder. 


The unique BernzOmatic Oxygen 
Cutting / Welding Torch, the first pro- 
fessional-style welding rig for do-it- 
yourselfers. 

It's the ultimate torch! Like a profes- 
sional rig, the new BernzOmatic Oxy- 
gen Cutting/Welding Torch can cut, 
weld, braze and solder, yet is much 
handier and easier to use. It's totally 
portable and fits easily into tight spots 
not easily accessible with a profes- 
sional rig. It's even styled like a profes- 
sional rig and uses real oxygen and 
either propane or Mapp gas (Reg. 
trademark Airco, Inc.) supplied in sep- 
arate cylinders. 

What's more, you can use it for all 
types of indoor and outdoor household 
repairs, from plumbing to jewelry-mak- 
ing, and for auto body work and van 
conversion. 

See the amazing BernzOmatic 
Oxygen Cutting /Welding Torch at your 
dealer's soon. 


Bb Quint 


OUTINGS WELDING. 


TORCH 


BERNZ O MATE 


BERNZOMATIC CORPORATION, ROCHESTER, N Y, 
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More home fix-up 
tips from the pro. 


Fill the tub before you caulk. (Get 
in if you can, too.) Then, when the 
tub is empty, it'll rise slightly and 
squeeze the caulk. Even a good 
flexible caulk (like Red Devil's) will 
serve you longer when the - 

filled weight is not 
stretching it between 
the tub and wall. 


Caulk is caulk is caulk? Wrong! 
Latex or acrylic latex caulk provide 
excellent durability (especially when 
painted) and easy clean-up for most 
uses, but you'll need butyl caulk for 
the water resistance required at or 
below ground level. Different caulks 
for different jobs, that's why Red 
Devil offers different kinds.  — 


A putty knife is not a scraper. And 
vice versa. Putty knives (for spack- 
ling wal!s and puttying windows) 
have flexible blades to smooth-on 
the material. Scraper blades are stiff, 
to keep the edge against the 

coating being removed. To 
do these jobs right, you 
need both tools (both 
from Red Devil, 

of course). 


at 


Save money when you save energy. 
This new 72-page Energy-Saving 
Book has dozens of 
do-it-yourself energy- 
saving tips that can 
save you hundreds of 
dollars. The cost is 
only $1.25 plus 50€ 
postage and han- 
dling. Send check or 
money order to: Save 
Energy, Dept. F1 

Box 310. Maplewood, 
N.J. 07040. 


Go easy on the paint with your pad 
painter. If you let the pad soak up too 
much paint, you wont get the best 
possible results. Thats why Red Devil 
has a patented metering tray 
designed especially for pad painters. 
It puts on just the right con of paint 
to cover smoothly, и 

evenly. What — 5 
could be < < 

easier? aN _ 


toe v n aera, ze 


Stud finders are un-holey. When 
hanging pictureson a freshly panien 
or papered wall, don't — 

fill it with holes before 
you find the wood be- 
hind it. Use a Red 
Devil Stud Finder. It 
points out where nails 
are —and where there 
are nails, there are 
studs. 


Red Devil has hundreds of things to make your home fix-up easier. 
Look for them wherever you shop for home-care products. And for best 


results, always follow directions on the package. 


M 
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Stereo receivers 


[Continued] 


most listeners, it is far from a dou- 
bling of apparent loudness, since 
human hearing sensitivity follows a 
logarithmic rather than a linear 
curve. For a sound to seem twice as 
loud as another sound, it is neces- 
sary to increase sound power level 
(and therefore amplifier power 
feeding the loudspeaker) by a fac- 
tor of 10-to-one, or 10 dB! 

If the features or performance of 
lower-powered receivers appeal to 
you, but you can't get loud enough 
sound from them, your solution is 
to choose a more efficient pair of 
loudspeakers to work with them. 

The most economical higher-pow- 
ered (35 watts per channel) receiv- 
er in the group evaluated is the 
Technics (by Panasonic) Model 
SA-5270, which boasts rather good 
FM performance specifications and 
control features as well. All of the 
other 35-watt-per-channel receivers 
considered (Fisher RS-1035, JVC 
JR-S200-IT, Pioneer SX-650, Real- 
istic STA-85, Rotel RX-503, and 
Superscope R-1270) carry the iden- 
tical suggested retail price of $300, 
so that choosing between them be- 
comes a matter of evaluating per- 
formance features other than pow- 
er: reception quality, ability to han- 
dle the phono cartridge of your 
choice, extra control features or 
switching flexibility, and, yes, even 
how the receiver will fit in with the 
rest of your system and with the 
decor of your listening room. 

Consider, for example, the spe- 
cial feature found in the Realistic 
STA-85, the Superscope R-1270, 
and in the slightly lower-priced and 
lower-powered Sherwood S-7210A. 
Each of these receivers has extra 
sets of speaker output terminals 
which can be connected to a second 
pair of speakers positioned behind 
you to create a form of synthesized 
four-channel sound effect. Many lis- 
teners find that this arrangement 
contributes to a feeling of concert- 
hall ambience and increases enjoy- 
ment of music listening. 

After I completed this survey of 
these low-cost receivers, I could 
not help but be impressed by the 
incredible amount of performance 
that is available to audio enthusi- 
asts at relatively low cost. I believe 
that the receivers represented in 
this study (and they are by no 
means the only ones we could have 
selected in this price category) rep- 
resent extremely good value for 
their price and will serve most lis- 
teners well. 
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When it comes to ` 
spray painting, most 
people are still in a fog. Literally. 

ы No matter how much easier it 

Is to spray than brush, you end up 

painting more than you intended. 

You can't get away from it with air 

compressor paint sprayers. 

Wagner Spray Tech came 

up with a solution to all that pollution. 

; The Power Painter. Ап electric, 
airless spray painter that applies 
latex, oil base paints, stains, and 
varnishes. And because it's airless, 

v there is little overspray! 

Power Painters W280 and W350 


^ decks, to a pontoon boat. An optional 
five foot suction tube allows you 
to paint from the paint can. 

To find out more, mail in this 
coupon for a free Power Painting 
booklet. 


painting. 


| Мате: 
will paint anything from fences, to — 
- Сиүс RE: — Zip: 
Mail to: Wagner Spray Tech Corporation 
Dept. L, 1770 Fernbrook Lane 
Minneapolis, Minnesota 55441 B1 
¥ 
>) Го 7 ( Э y ad LY {| || = À 
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P THE THREE SEASON MACHINE 
T Spring—Thatch your lawn. Clean out dead grass and pick up 

winter debris. Summer—Mow smoothly, evenly for beautiful 

patterned cuts. Fali—Lsaf sweep, mulch, and load in one pass 

with easy access controls without leaving your tractor. М-С 
А Pick-Up Mower is a flail type mower for home, estate, park, or 

school lawn care. Powered by its own 8 H.P. gasoline engine, the 
. _ 26" model can be pulled by your garden tractor. Rugged 5 ft. and 

6 ft. P.T.O. tractor powered models wade into tall grass with 
> surprising ease. For big jobs you'll be interested in the new 

3-gang 36" models. Get with the fast dependable year ‘round 

machine that cleans, mows, and sweeps as no other can. 
¥ 


аш шил иш иш эшш шы иш ım am n n u Soe your M-C dealer or 
M | 
i — COMPANY mail this coupon today. 
№ Dept. P$ 


(Dealership inquiries invited) 
{ P.0. BOX. 70, CRYSTAL LAKE, ILL. 60014 
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WORDLESS WORKSHOP 


$50 to Robert Dow of Trenton, M-L. for this idea. па yours (with So- 
cial Security No.) to Wordless Workshop, Popular Science, 380 Madison 
By ROY DOTY Ave. N.Y., N.Y. 10017. Only purchased ideas can be acknowledged. 
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Just about every bit 


of electrical hardware 
you'll ever need... 
over 1,000 pieces (sruse) 
all organized & labeled 
in a heavy-duty, 
bin-cabinet! 


You’ll wonder how you ever did 
without it... truly one of the most 
important “tools” you could own! 


(ЧЕСТЕ 35 FEMALE DISCONNECTS 45 MALE 
FULLY INSULATED DISCONNECTS 
INSULATED 


SPE Wee gi ie ea wen 16 лаз "m TI Y mud о Wee TERI ^P Ba TEE Tai ey ity к t Lig -PE ities f. du г my 
ва Sha #1 os t ie i gt гая id soe Та Um mese oe cP Eun ا‎ Ry: "eurn x 
eee 75 BUTT CONNECTORS 35 CLOSED END 10 SNAP-SPLICE 
CONNECTORS CONNECTORS 
L | | i d ^ a ы ; 
HL EL Vlt wed rots Wine i 4 of 
*tü See iB Shad at Sipd “10 Win D] Wee Lei КА We 
| 4 2% 28 25 10 Um 15 5 5 & ALLIGATOR CLIPS 
265 RING TERMINALS 190 SPADE TERMINALS г 
NON-INSULATED NON-INSULATED 
€] SOE tur New vuv (OM vam ups Wim oss ЫТ | gore 
35 35 pe 34 38 E "a 18 15 B 
a- سح‎ "m CABLE TES 
| Rasta poke auc emm | IA Camedia | А : 3 = (о) © | e cnet E n 
| 4 TERMINAL STYLES 3 SPUCE STYLES | 3 DISCONNECT St¥t = T WIRE SIZES 6 STUD SIZES ss S BARREL iYPES 
y LOOK АТ ALL YOU GET! Every type, size and style of terminal and connector you'll probably ever need! Full size ranges! 


e No more “making do" with just any- To Order — 24-hour Phone Service: Send check, money order, 

i or company purchase order for full amount. Or charge itto any one 

thing you have on hand! ` of 5 major credit cards (see Order Coupon). Credit card buyers E | 

it e No тоге “drugstore quality" terminals А Stanley, industral-aualty can also call our 24-hour, toll-free number: 800-331-1000 (from @ ШШЩ» 
and connectors! 8 Oklahoma, call 918-664-8300 collect). 


я 1 Not 
a No more ge proes UNCONDITIONAL 30-DAY GUARANTEE О Т 


-than-professional in Retail 
е asiar oer Mail to and make remittance payable to: 7 i bêl 


ho О.А.І. Industries, Inc., Dept. PS-48 
e No more frustrating searches for the 6864 Washington Avenue South, Eden Prairie, MN 5534 
right piece of electrical hardware! 


Indicat Electrical Terminal & Connector Sh 24. 
- ө No more time-consuming soldering! ndicate „Electrical Terminal & Connector Shop(s) @ $24.95 


۰ 5j Order: How тапу? plus $3.90 shipping and handling each. 
e No more Saturday-morning trips to  . e rede di Stanley Crimper(s) @ $2.99 plus 75€ shipping and 
the hardware or electrical supply store! === handling eacn. (Limit: one per Shop purchased.) 

All high-quality, 99% conductivity, plated copper terminals and connectors. 
4 Meet or exceed UL, CSA, and (where applicable) OEM standards. Not inexpen- 
sive "stamped-out-tin" hardware. No "seconds" or "rejects." All high-quality! 
Truly over $100 worth of hardware alone! Check out prices yourself.. 
you'll be amazed! 
Unconditional 30-Day Guarantee: If you're dissatisfied in any way orfor any 
reason, just return your Shop(s) within 30 days for an immediate, full refund. 
No questions asked! 


How many? 


Check ( ^) [ ] Check, money order, or company purchase order 
Method enclosed (MN residents add 4% sales tax). 
of Payment: [ | Charge itto: О VISA/BankAmericard 

О American Express О Carte Blanche 

О Diners Club О Master Charge 


e 
E 
a CARD NO. 
m | 
SIGNATURE Ж 


Exactly what you receive: One 25-tray, polystyrene bin-cabinet (tray NAME 
dividers form 45 bins). 1,011 terminals, connectors, and electrical accessories. ADDRESS | 
25 preprinted, color-coded 1.0. labels. One FREE Specifications Chart. CITY STATE ZIP 


*1977 D.R.I. Industries, Inc., Eden Prairie, MN 55344 
“The Electrical Terminal & Connector Shop" is a trademark of D.R.I. Industries, Inc. 


D.R.I. Industries, Inc., 6864 Washington Ave. So., Eden Prairie, MN 55344 


OVER 
1000 

HOUSE 

PLANS 

A Great 

Collection | 


a | 230 1%-& STORY HOMES Mansards, Garmbrels, Tudors, Salt Boxes, Georgians, Farmhouse 
Designs adaptations, Also Contemporaries. 3, A, 5, 6 bedrooms, libraries, Tamiby rooms. 


AME | CHOOSE YOUR HOME DESIGN 


Reference — BY EXACT CATEGORY! 
Library 


1 J ia 1 LLLI 


Blueprints 
Available 
At Low Cost 


Your 


i T 5 . ДЕ 
= > н Г s ENS. f 1! Р ES a v MU ү" 
Family 1 7^ oo | حقو‎ — = 
Will Ha үе ag кыа T dt ipse a: н PM -— T AA À x | = Tu e W^ ap 
lours | A "CP : 
ч V 
L 185 ONE-STORY HOMES Ove 2000 


Sy. Ft. АН Styles, shapes, budgets. 
Family rooms, extra baths, Brick veneer, 
frame. Flat and sloping roots. 


Sy Fe Contemporary, — Traditinnal, 
Ranches, L-shapes, Atriums, Mud rooms, 
Family rooms, Separate dining rooms, 


OF Fun E 250 ONE-STORY: HOMES - Under 2000 | 
Picking 
It's 
Favorite 
Design 


LO zm | n 


180 MULTI.LEVEL HOMES Split 


Levels, Нех, Hi Levels, Tradituinals, 


Charmi 
arming Contemporaries. Exposed lower levels 
Exteriors Balconies, terraces. Al sizes. 


And : qu tk 16310 GRAND RIVER AVE 
| | a Ne planners, inc. DETROIT, SICHUAN A877 / 


A Frames, 

5 Chalets,  Hexagons, Angular Cottages, 
"Cluster" designs, From 500 to 3000 

Sy. Fi. 176 pages, BO in full color. 


— — eS — — 


Practical mp CHECK CATEGORIES DESIRED (3) 250 One Story Homes $2.50 | 

я chon - (11283801 & 25+, Homes $2 5 {4з 180 Mutt: Level Homes 52,50 
Convenient 1000 Designs. (21 185 Oe Story Hume, 52 50 i5: 223 Vacation Hon Plans 52.501 | 
Living e | SE^ID ALL 8 CATEGORIES wt SB 05 PSMRIMN | 
А NAVE :please pr ^t .. | 
Floor Plans 99У EN | 
ORDER ges Silos i | 
dub e sedi MDC UE ИРЕ: Total Amount Enclosed E | | 
Deter t Mi ше ARPS” | 
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| For Galvanized Metaj 


DOUBLE BOND 
Ac Ты Дт D 


G-31 WHITE 


Tya 
eid 


| TE 6 = ` pi LA, ТТ, aa ez amm ll 
un |, 2 ч (ШШ HIN. FL E. ! | 


` How can two things that 
protect so well look so good? 


Derusto Barbeque Black Spray Derusto Galv-A-Grip " primes and 
makes rusty, weathered barbeque protects gutters, downspouts and 
grills and hoods look like new. galvanized metal in one sure paint 
A special heat-resistant paint, it coat. Penetrates and sticks tight. 
sprays on to protect and beautify. Won't crack or peel like ordinary 
Dries quickly to a black matte paint. Comes ready to use. Dries 
finish. Contains no fluorocarbons. In З їо 4 hours. 


Derusto is a registered Depend on paint-up products 


trademark of DAP Inc. 
DAP Inc., General Offices: | i | 
Dayton, Ohio 45401 | 


Subsidiary of Plough, Inc 
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Computer 
п p 
Choice. 

Sol-20 Terminal Computers are 
complete. You dont spend an 
extra penny for necessary interfaces. 
Sol computer systems start at $1850 
in kit form. 

We've done the software job. Only 
Processor Technology offers a fully 
implemented disk operating system for 
small computers: PTDOS. Our high 
level languages include Extended 
BASIC, FORTRAN* FOCAL, PILOT* 
and Assembler. 

You can expand the 5ol to handle 
business. engineering and research 
problems. Today's Sol can handle 65.536 
bytes of memory and operate with 
a three megabyte on-line disk memory. 
S-100 bus compatibility means you can 
use a big group of standard peripherals. 

Sol systems are conservatively rated. 
They wont quit on you. With over 5.000 
in the field. we know the track record 
for reliable performance is outstanding. 

We back 5ol with the best docu- 
mentation in the industry plus a factory 
support team to give you caring 
counsel by phone or letter. What's more. 
on site maintenance and service folks 
are located in over 50 cities throughout 
the U.S. and Canada. 

So when you are shopping for a small 
computer, see your Sol dealer last. 
Then you can take your Sol with you! 

For more information, please address 
Processor Technology Corporation. 
Box SC. 7100 Johnson Industrial Drive. 
Pleasanton. CA 94566. (415) 829-2600. 


*avallable soon U.5. prices only. 
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ITS THE 


SCORPION 133... 


from RotorWay, for over 10 years the 
world leader in ultra-lightweight heli- 
copters. The affordable, practical, presti- 
gious flying machine dreamed of for 
centuries and promised for generations. 
Less expensive than a luxury car, more 
fuel conscious than a mid-sized car and 


| SEE HOW PRACTICAL HELICOPTER OWNERSHIP CAN BE 


Send for the colorful illustrated evaluation 
package. Over 50 pages of exciting photos, 
diagrams, charts and information especially 
prepared to assist you in evaluating the 
Scorpion. Contains: specifications * design 
and construction features * operational and 
cost comparisons ê The RotorWay Story, an 
extensive commentary on RotorWay and the 
history and development of helicopters 

* glossary of terms * synopsis of helicopter 
theory * principles of flight © three view 
drawings * price list © large 17 x 22 full- 
color poster * Explains RotorWay's helicopter 
owners course. ($20.00 discount certificate 
is enclosed for those wishing to purchase 
this course separately for previewing.) 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


far more exciting than a sports car, the 
Scorpion will change your thinking about 
transportation. For the sportsman, it 
provides accessibility to the inaccessible. 
For the businessman, point to point 
expediency. For you, fullfillment of your 
ambition for personal helicopter mobility. 


TODAY. 


Please send my full-color Evaluation 
Package and $20.00 discount certificate. 
[] Enclosed is $10.00 

O Charge to MasterCharge 


{Ех Da 
Name 
Address pics imap = I 
City State Zip 


Ped RetorWay 


14805 S. 1-10. TEMPE. AZ 85284 


Slow breeder reactor 
[Continued from page 97] 


Roger Staubach, 
Dallas Cowboys ever, in order to fully test the new 
slow-breeding process, Shippingport 
will be operated continuously for 
three or four years. Then the en- 
tire core will be removed and 
shipped to the Idaho National En- 
gineering Laboratory for analysis. 

Shippingport shows its age. 
Walking toward the reactor build- 
ing, with its rusty steel wall panels, 
I was impressed with the contrast 
between this bleak structure and 
the modern concrete dome of Du- 
quesne Light's newest 1000-mega- 
watt light-water power reactor un- 
der construction a few hundred feet 
away. Shippingport had been oper- 
ated successfully for more than 17 
years as a working nuclear power 
station prior to its shutdown in 
1974 because of a steam-turbine 
failure. The facility was then over- 
hauled to current nuclear-plant 
standards. 

The reactor building itself is lit- 
tle more than a warehouse that 
holds the pressure vessel and core. 
The enormous coolant pumps and 
related machinery are underground. 
We entered a small observation 
room with large glass windows look- 
ing down on the submerged top of 
a huge tank containing the pressure 
vessel. The crystal-clear water re- 
flected the soft glow of several 
floodlights. An adjacent pool shield- 
ed us from the old light-water core, 
still waiting to be removed. 

In Shippingport's main control 
room, the instrumentation is neatly 
laid out in separate panels for the 
reactor, turbine, and generator con- 
trols. From his swivel chair, the ++ 
operator on duty casually glanced 
from meter to meter. There were 
relatively few instruments on dis- 
play. After all, Shippingport is only `$ 
about six percent of the size of the 
newest light-water reactors. 

The most important changes—  , 
those making slow-breeder opera- 
tion possible—are hidden inside the í 

x 


Tom Watson, 
1977 Masters and 
British Open Champion 


“The grip is basic 
for proper control" 


Armstrong Tires 


The way a tire is designed and built deter- 
mines how well it grips the road. And that is 

a factor which determines the kind of drivi ng 
control you get behind the wheel. Why do 
Roger Staubach and Tom Watson prefer the 
Armstrong Coronet steel belted radial? They 
like the way Coronet's road-hugging design 
gives them a combination of driving control 
and passenger comfort. Ask your independ- 
ent Armstrong dealer to show you the full , 
line of Armstrong tires. You'll like the way /)///^/- 28 
they perform. And you'll love the values. / { (CONS 


new breeder core. Weighing about 
90 tons, the eight-foot structure is 
built to an accuracy of one one- 
thousandth of an inch to insure that | 


p 
Ў 


a all available neutrons are put to 
work making energy or breeding 
more fuel. 

About 1100 pounds of U-233 are 
mixed with approximately 40 tons 4 
of thorium and sealed inside tubes 
of zirconium alloy in the form of 
ceramic pellets. The pellets are 
made by pressing the two fuels to- 
gether under great heat and pres- 
sure, 


ARMSTRONG TIRES 
GRIP THE ROAD 
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| McCulloch. у. 
ou’ve got to saw it to believe it. | 
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| You get more features for your money 
. . with McCulloch's Mac 140 and Pro Mac 10-10. 


a These two McCulloch chain saws are loaded sprocket tip bar will make short work of just 
with the kind of features that make backyard about any job. Plus Chain Brake/Hand Guard and 

` projects a whole lot easier. automatic and manual oiling. Its McCulloch's 

ki Take the Mac 140, for instance. It's got Chain best selling saw. 

. Brake/Hand.Guard to reduce the hazard of kick- Put one of these McCulloch chain saws to 
back. Big 14" sprocket tip bar. taza Meeks i work. Whether you're cutting fire- 


y» Auto-Sharp to sharpen the chain would be handy around my teeth need wood or fenceposts, McCulloch 

with a press of a button. Both -— a eres-/ will sink its teeth into your home 
. automatic and manual bar and cutting jobs. 

- chain oiling. Plus a handy carry- V 
ing case. You can't buy another 
chain saw with all these features 
at any price. 

Or the Pro Mac 10-10, built 
for heavy-duty cutting. Its power- 
ful 3.3 cu. in. engine and 16" 


KEEPS AMERICA BUZZIN' 
McCulloch Corporation 
Los Angeles, California 90009 


Long on space... 
Short on price. 


ae "y Ap 
a er. sl J 
Күзе eee n. 


ri 27 


AX dt 
| fent i Р : " f. 
i + الاي‎ 8 P qoe A 


The lo "priced motorh 


west rhome 
made to the Holiday Rambler 
Corporation tradition of 
quality... Free Spirit. 


Looking for a beautiful bargain in a spacious motorhome? Consider the 
Free Spirit 29-footer. . . or the 26-foot model. 
€ you choose from three attractive wall panelings 
€ you get Scotchgard® protected, high-strength upholstery 
e the wood cabinetry is unmatched in its price range 
e there's a full bath with tub and shower 2 
e carpeting front to rear 
€ a well-organized galley 
€ extremely livable floorplans 
The expertise of the people at Holiday 
Rambler Corporation shows in every detail 
of the Free Spirit motorhome. Everything . 
is where уои want it... everything works 
properly. It is a lasting recreational investment for 
your family. 
The most attractive feature of the Free Spirit motorhome is the price. . . 
making it a standout value in the low-priced motorhome leaders. 
Six words sum it up: long on space, short on price 


Get a FREE color brochure and the name of your dealer. Call TOLL- 
FREE-(800) 348-7439 In Indiana—(800) 552-7681 


LreeSpiri 


© 1978 Holiday Rambler Corporation 01378 


65528 State Road 19, Wakarusa, IN 46573 
A recreational product of Holiday Rambler Corporation 


Refrigerators by Dometic® 
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Slow breeder reactor 
[Continued] 


More LWBR conversions? 


The decision to convert the Ship- 
pingport light-water reactor to a 
LWBR core was particularly sig- 
nificant because the basic technolo- 
gy used by all pressurized light- 
water reactors was developed at the 
old Shippingport plant. 

Westinghouse Electric Corpora- 
tion, which operates the Bettis 
Atomic Laboratory for the govern- 
ment, is working on reactor-core de- 
signs that electric utilities could 
use to make U-233 in their own 
light-water power reactors. There 
may be some loss of generating ca- 
pacity after conversion, and initial 
fuel costs will be higher since more . 
U-235 is required to convert the 
thorium. However, once a sufficient 
amount of U-233 has been bred, the 
LWBR's won't need any more na- 
tural uranium. Long-term savings 
could be significant. 

"While a thorium LWBR can't 
produce nearly as much new fuel 
as a fast breeder," says William H. 
Hamilton, Bettis' general manager, 
"we believe that Shippingport will 
make slightly over one percent 
more fissionable uranium than it 
uses." He explained that what lit- 
tle excess fuel is produced may not 
be recovered during normal fuel re- 
processing and refabrication oper- 
ations. “But there will always be 
enough fissionable material on hand 
to replenish the LWBR and keep it 
running," he said. 

In the meantime, neutron mea- 
surements within the LWBR core 
indicate that it is performing as ex- 
pected and is likely to meet its 
breeding objectives. According to 
Admiral Rickover, whose naval re- 
actor group first proposed convert- 
ing Shippingport to a light-water 
breeder in 1965, ““ТҺе Shippingport 
light-water breeder has come with- 
in three-tenths of one percent of 
our calculations." 

The light-water breeder reactor 
certainly isn't the answer to all of 
our energy problems. But it may 
help keep nuclear energy flowing 
for several centuries at only a mod- 
est increase in cost. The entire pro- 
gram to develop the LWBR con- 
cept, test it at Shippingport, and 
make the technology widely avail- 
able will cost about $408 million— 
almost $100 million less than the 
capital cost of a single, large new 
nuclear power plant starting up two 
years ago. The thorium LWBR 
could be our best nuclear-energy 
bargain in a long time. 


oure youre good 
at servicing the 
Briggs & Stratton 
engine on your 
lawn mower, but 


with 
һы original 


Many Briggs & Stratton Authorized Service Centers 
stock popular parts for do-it-yourselfers. These 
parts are for a number of servicing jobs, even for 
those a bit challenging. Mufflers, starter rope grips, 
fuel tank caps, head gaskets, etc.— precision tooled 
and manufactured right where the engine itself 
came from. So, you can enjoy getting your mower 
back into top shape. and save. 


For major, more complicated servicing and re- 
pairs, of course, let your Briggs & Stratton dealer 
bring your engine back to factory-mint condition. 
He will use factory trained personnel, factory 
tools and — again — precision Briggs & Stratton 
original service parts. 


For do-it-yourself work, however, find your nearest 
Briggs & Stratton Authorized Service Center in the 
Yellow Pages, under Enaines — Gasoline. See the 
dealer stocking do-it-yourself parts and pick up 
what you need from the display rack along with a 
detailed Service and Repair Instruction Manual. 
Installation instructions are printed on each parts 
package. 


CYCLE ENGINE 


BRIGGS & STRATTON 


MILWAUKEE č й 
WISCONSIN 


most respected name in power 


BRIGGS & STRATTON CORPORATION 
Milwaukee. Wisconsin 53201. USA 
FO. Box 702 Cable BASCO 
Tel (414) 461-1212 Telex 02-6776 


Reasons Why The 
First Of Its Kind 
Is Still Best 

Of Its Kind 


= i. Lon ү ^ 
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for itself l6times- 
onceforevery 
Ive ownedit!" 
George P. Robertson's home was 
built in 1886 near Sevierville, Ten- 


nessee, in the foothills of the Great 
Smokey Mountains. For the past 16 


This is the ORIGINAL. The one with the 
smooth working, machined, undercut 
mating parts (1) that generate powerful 
leverage with no slippage. The one with 
the reinforcing flange (2) that practically 
eliminates stress breakage. First of its 


kind and still best of its kind. CHANNEL. 
LOCK. Be sure you get the real thing. 
Look for the trademark on the handle. 


Sizes from midget 4'5'' to giant 16"' 


e Meadville, Ра 


CHANNELLOCK, INC. 


The ORIGINAL Tongue-'N-Groover 


Free Blackhawk 
Films Catalog 
Plus ‘2 price intro- 
y i ductory offers on 
тч. Laurel & Hardy 
JRA W. C. Fields, 

ч апа тоге. 


The greatest listing of home entertainment films | 
availabie... Select from thousands of Super B 
and 16mm silent and sound films plus projectors, 
slides. video cassettes and more. Just write 
or call for your free catalog today. 


Call Toll Free: 800-553-1163 
Invalid in lowa Alaska & Hawaii 
Please mention order # 3867 


Shiba fe 
3867 Eastin-Phelan Building 
Davenport lowa 52808 
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16335 


! MEET 
THE £ 
FAMILY 


7 шз 


Send For Our Free Catalog 


C Print For Profit 


Cards, Stationery, Advertising, 
‚ labels, tickets, announcements, 
QSL cards, greeting, sympathy, 
prayer cards, ete, Save money. 
Print for others, good profit. 
Нате home print shop. Pays 
£. for itself in a short time. Sold 
we direct from factory. Easy rules 
sent. We supply everything. 
Seni 25e for catalne KEL- 
SEY PRESSES, 78-CD, Merl- 
den, Conn. 06450 


== - m = 2» TOE Ж" Se a чо нь ——»—————-— 


MAIL THIS Kelsey Presses Dept. 78-CD 
COUPON TODAY Meriden, Conn. 06450 
1 enclosed 25c send big catalog and free samples. 


Name 
ÁT 


Ce sia 


City State Zip 


years, his family's only source of heat 
in the large, frame house has been the 
same, reliable Ashley wood heater. 

"It hasn't given me a lickof trouble in 
16 years," says George. 

“The best thing about it is that it 
holds the heat so long. | just throw in 
an armful of wood and I don't have 
to fool with it." George is talking 
about Ashley's airtight construction 
and patented downdraft system that 
makes for steady heat and complete 
combustion of the wood. Says George, 
"My Ashley saves me about $150 to $200 
every winter month over electric heat." 

If you're wondering why Ashley has 
been America's first. 
choice in wood- 
burning heaters 
for almost a cen- 
tury, ask George 
P. Robertson, 
Rt. 9, Sevierville, 


Tenn. 


Айга” s Favorite Housewarmer 
1604 17th Ave. S. W., Sheffield, Ala. 15660. 


Dear Sirs: Please send me complete information about Ashley 
Woodburning Heaters and name of my nearest dealer 


Name = : 
ج ص‎ ы }ў}ҤС_С_С С - ————-—К“-——— —_-__ЫсСк-—__—. 


Address 


À —— — P Ó——X 
City _ — — County 

P&.1 
State 


ip 


ANOTHER GOOD STEER FROM A TILEWHEEL USER 


He's a lanky 6'2" sergeant with the San Antonio You can even change the position of the wheel 
Police Department. She's a dispatcher with the ас you drive, to help make long trips more relaxing. 
same department. They own—and both drive — Some GM cars also offer Tilt & Telescope 
a 1978 Oldsmobile Cutlass Calais. Steering. With it, you can move the wheel toward 


So Tilt-Wheel Steering is a natural 
for them. 
First of all, Tilt- Wheel moves up out 


of the way to help make getting in апа . Н 


out easier. Then it adjusts to drivers of 
all sizes — tall seraeants, as well as petite 
dispatchers. You simply select the most 
comfortable position. 


Saginaw 


vou or away from you, as well as up and 
down, for even greater comfort. 

TiltWheel Steering is now available 
on all GM cars, including the Chevy 
Chevette. and light-duty trucks and 
vans. Ask for a demonstration. 


5 | Saginaw Steering Gear Division 
` General Motors Corporation 


HOW-TO 


A Money-Saving 
Troweling Tips Booklet 


Sharpen your 
chain saw like а 


М p e 24-page 
ТО. illustrated booklet 
e Easy to 
understand ... saves 
you time 


e List of tools 
needed for each job 
e Tips on cement, 
block, and brick 
work; plaster repair 
and dry wall 
e Used by many 
vocational schools 
and training centers 
e Just 50€ 
(includes mailing) 
TUE Send for your professional 
HL Я troweling tips booklet today! 


This 

revolutionary 

chain saw sharpener 

grinds a razor sharp 

edge on any size chain 

saw using a specially made 

grinding wheel. All you supply 

is a '4" electric hand drill. The 

Pro Sharpener” assures the 

correct grinding angle and a [Pro Sharp Corporation — 
built-in gauge maintains the Bone e EH 
proper quide height |! Please rush _ Pro Sharpener(s) at $12.95 each plus 


| » 95 postage and handling per unit ($3.00 outside 
No È Send check, money order or Master Charge. 
ve 


| Enclosed is for. . 
"Troweling Tips" booklets at 50¢ each. 


The Pro Sharpener produces 


2 D.' 
a ground edge--much sharper я. Exp. Date Name 
than a filed edge. Comes com- Lx Residents add 7*6 sales tax. Address 
plete with three grinding үн». City - 
wheels (enough for up to 30 ity siat Zip State. Zip 
sharpenings) plus a hand file imporiani: Ti нне сосе grinding whadi sire Send to: 
adapter i Indicate your Chain Saw Mig. Marshalltown Trowel Company 
«B [rm 104 S. Eighth Avenue 
Patents pendin Ч | 30 Day Unconditional money back guarantee. " P.O. Box 738 Marshalltown, lowa 501 58 | 


The power tool for people who 
don't want to waste their energy. 


_. Max Bond" panel and construction 
% adhesive. Great for paneling because 
» its so easy to use. Grabs fast, sets up 
quick, holds tight, resists oozing, and 
cleans up easily. Very versatile, too: Bonds 
practically every kind of building material: 
: iA x Ah. wood, polystyrene foam, concrete, drywall, 
steel, etc. ese even n strong enough to hold junction boxes to concrete! 
So when you put up paneling, dont put up with anything less. 
Buy Max Bond at your local home: center, hardware or building 4 
supply outlet. ae 3 | : 


[21 ds git cami. ARS A ug pu Tr а а ‚+ 4 
Mu cci MEE pie Ert go mpm. s EHE 
а EE cd UE Mu. ut ine os il. 


есеи quell те: 


ыры ДРЕ B mter са — Е eurer icd lude 5 ш л хем à 


HB FULLER COMPANY 315 South Hicks Road Palatine, Illinois 60067 
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.lo tune il...to service it...to 


keep it running right. The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 


s from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


O43 AMC AMBASSADOR 08.74 Covers all modes — 35.08 = 
| | i covers а models ә Т ойе! j 
0677 АМЕ PACER 75-77 covers al models $7.95 9674 КАСӘ, FORD 6 64-70 pes all 6-cyl models — $4.95 
9404 ASPEN 1537 for aU modes i. 38-95 | 0480 FALCON, FORD VB 65-71 covers all Và models — $4.85 
Sree АШИ TOMES 7070 covers, ап тан 1033 | 9776 FIAT 124 67-77 all inc зап, sta wan, TC, spci . $8.95 
06i MUDI FBZ SIT сема ап MORNE iid HC | 8741 НАТ 124 SPORT 66-73 for coupe & spider mdis $6.85 
QUIE АЕТ. AMERICA ЖЕЛП. ТӨГӨ W1. MONES 55 | 7118 FIAT 124 SPORT 66.75 for coupe & spider mdis $8.95 
N HEALEY 100/4 reprint of factory manual $14.95 ' аа RO. .95 
0849 AUSTIN HEALEY 100/6, 3000 56.68 all models, — $8.95 ME EAT M UM EL Didi sr eg 
0752 AUSTIN MARINA 71-75 sedan and GT models $8.95 | А 55.05 
0379 BARRACUDA L ‘CUDA 65-77 all Б & VB models $6.95 1201 ЧАТ 850 64-74 all sedan, coupe, spider måls $8.95 
0503 BLAZER, CHEV 59-77 for all 2 & 4 whi dr mdis $7.95 1126 F X1/9 73-77 covers all models nn 
8537 BMW 1600, 2002 59-75 all all inc 1602. 2000. TI 3995 1073 FIESTA, FORD covers all models 2 
9760 BMW 2500, 2800, 3.0 all mdis inc Bavaria & CS . $10. gm covers ali models 67.2 - рэз 
і AT, MERCURY rs all models thru 76 $1.75 1149 con inc Galaxie, ustom — А А 
s BRONCO, FORD 66- 77 all *, & 4 whi drive models . $7.95 0872 D 68-77 inc Galaxie, LTD, Custom, XL & wgns ty 
0870 BUICK 55-75 covers М! models ias | 525 FORD M US ir ы amen th Vi ee ЫЗ 
a : . $8.95 B2 or a j "m TP 
0001 CADILLAC 61-63 factory manual . . . give year . $ 8204 FORD VANS 66-77 Econoline, 100, 200, 300 mals .. $7.95 
727 CADILLAC 66-74 all except EI Dorado ........ $9.05 
8627 CADILLAC 1975 supplement to 74 shop manos $5.95 0436 GRAMADA 75.77 covers all models 5n 
8679 CADILLAC 1976 factory shop manual . Ts $14.95 8210 GREMLIN & HORNET 70-74 all 5 & VB models d 
8528 CADILLAC SEVILLE 1976 factory shop manual 5 325175 А Tent" pr a? А IM models . ie 
лла Se nme ЕЕЕ | 0765 HONDA CIVIC 73-74 for all models except скс us 
: T] is. n $6.95 8501 HONDA CIVIC, CIVIC CVCC 75 or all models n 
Td cow ES ^as 76 аен ЕА s $8.95 8206 INTERNATIONAL SCOUT 67-73 800, А. B. 11 mdis .. $7.95 
4-cy| & V6 mois . $6.95 ! ; — | 
2 CAPRI 75 76 piri P Жули inc Capri i! 58.95 8555 pee چ م‎ Se ae E "ean n тш 2 ии 
0379 CHALLENGER 70-72 covers all 6 and VB таз 55.95 1207 А i -61 also h 9, 10. қ 
.95 0924 JAGUAR 55-69 sdn mdis 2.4, 3.4, 3.8, 240, 340 . $8.95 
8371 CHARGER 67-70 for all models inc 500 & RT $6.9 093 JAGUAR Еуре 1.22 05 T x بت‎ Жы $4.95 
i ДР 71: overs all models T $6.95 9399 covers all models . : 
034 CHEVELLE SET? Не Monte Carlo, E! Camino . ien 8196 JAGUAR V12 72-74 all E-type & XJ models . $1.35 
+ all models . " | 
sons cec M PRA ше £ service all Б & Vas i $2.50 1291 JAVELIN & AMX 68-71 covers all mdis inc. SST . . ir 
0448 CHEVROLET 55-67 inc Impala, Bel Air . vy dee LT a ЭЯ OE 2. NR a eng. 513, n 
0870 CHEVROLET 68-77 for all full size models $6.9: Es MEI WAGONEER serie ith iso sage | iss 
| VE model $6.95 9806 JEEP UNIVERSAL reprint factory manua . 
pel cave lie 2. gnis Pagi ines TS ни 0509 JEEP 53-76 for all CJ-3. C)-5, CI models „85 
Is to 3 4 ton Ё | н 
8201 CHEVY VANS rome LB aene GMC vans $7.95 8856 JEEP FC150, 170 covers all front cab models nm 
1145 CHRYSLER 55-67 covers 211 models inc Imperial p | 2236 ра A ben inset n! n 
0763 CHRYSLER 68-74 covers all models inc imperial $3. 1143 LINCOLN 55 70 Eun al models е $8.85 
7- lor all mdis 19, 20, 21 . $9.95 9773 all models inc Versailles. ; 
8535 CITROEN Де peu А lactory service manual . iu 8190 MATADOR, AMC 71-74 covers all 6 & VB models . $6.95 
0422 COMET с А E i M | $695 | 9875 MAVERICK 70-72 covers VB 302 CID models . 95 
8211 COMET 70-77 covers all models $6.95 0481 MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. eng. den 
8212 CORONET, DODGE 71-75 covers all models 95 8211 MAVERICK 72.77 covers all models .. $6. 
0835 MAZDA л m iy sedan +? coupe mais. ҮҮ" 
i | t Lot $8.95 0371 MAZDA 4 covers all models ... . 
cal Conan TM covers p Saat iti ic $8.95 0880 MAZDA PICK-UP 72-75 B-1600 & rotary eng. mdis. . $7.95 
1735 CORVETTE 53-56 for all 6 & VB models пи 8340 MAZDA 616 70.73 covers all models $8.95 
0478 CORVETTE 57-64 covers 211 models... . | SH ROT iol culi кад us 
8429 CORVETTE 65-71 covers all models .. $9.95 0593 MAZD covers s : 
| .35 0573 MAZDA 1500, 1800 67-74 covers all models $3.95 
9481 CORVETTE 72-76 ali 327, 350. 427, 454 models $9 А MERCEDES-BENZ 190 5968, 6 an 200 models js 
Avenger $8.35 1027 = L, ^ ‚ 6 : 
0188 DART à ые 08. m a ae АП чардай. ы $5.35 1746 MERCEDES-BENZ 220 59-65 covers ali mdis $3.95 
8065 DATSUN B210, 1200 6-76 covers all models $6.95 9483 MERCEDES-BENZ 220 68-72 mdls except Diesel $9.95 
| 402/2602 70-74 covers all models $8.95 | ‘ 
Un DATSUN E 2802 75.77 covers all models $8.35 1747 MERCEDES-BENZ 230 63-68 inc. 2305 & SL. 9.95 
1551 DATSUN 510 68-73 covers all sdn & wagon mdis $7.95 1748 MERCEDES-BENZ 250 65-68 covers all models 9.95 
| 9484 vr ЕН, 2 69.72 covers ali moais pe 
| | 68. - i $8.95 9485 MER = O 68-72 covers all models .91 
ЖИ BATION Me есте M «и DOS $095 | 0416 MERCEDES-BENZ V8. 280, 300, 350. 450 тіз $8.95 
3202 DATSUN PICK-UP 7074 covers all models 37:95 | $439 MERCEDES-BENZ 5876 tune-up all imc 2400 — $8.5 
| i io alte i : vers all models i 
Tie NE аып кошы Mots, зеи Seas | 2773 MERCURY 71-77 lor all models inc Cougar $945 
: * Е i .95 
0871 DODGE 72.77 for all Monaco & Polara models $6.95 0858 MG MIDGET WI covers ай models $8.95 
8208 DODGE RAMCHARGER 74-75 covers all models $7.95 | 1106 MGA 55-62 covers all models .. $3.95 
8564 DODGE PICK-UP 65-75 maintain all 2-whl drive $5.95 0857 MGB, MGBGT 62-77 covers roadster & coupe m dis $8.95 
8371 DODGE PICK-UP 65-75 maintain all 4-whl drive . $5.95 8396 МЕС reprint of factory manual $1985 
8203 DODGE WANS 67-77 all 100, 200, 300 mdis & Plym. 1 EE 0917 MINI. 59.75 covers all models .. "$6.95 
8192 DUSTER 70-76 for all models inc. Scamp .  ..$9-99 | 9436 MONARCH 75-77 covers all models .. ...... $6.95 
8189 FAIRLANE 62-70 covers all models -....... ' 1109 MORGAN 36-72 covers 4 & plus 4 models . . .....$9-95 
| REPAIR & SERVICE MANUALS EM 
1226 CHILTON AUTO REPAIR 71-78 for all American cars $13.95 0789 ENGINE SWAPPING latest how-to information . $2.95 
0985 CHILTON AUTO REPAIR 69-76 Reg. 512.95, Special $8.95 1017 AUTOMOBILE ENGINE REBUILDING $12.50 
1775 CHILTON AUTO REPAIR 68-75 Reg. $12.95, Special $8.95 0959 AUTO RESTORATION GUIDE biggest ever published $14.95 
1773 CHILTON AUTO REPAIR 66-73 Reg. 510.95, Special $5.95 0525 AUTOMOBILE RESTORATION GUIDE for all cars .. $3.95 
1772 CHILTON AUTO REPAIR 65-72 Reg. $10.95, Special $5.95 0995 CAR INTERIOR RESTORATION useful for all cars . $3.95 
8660 MOTOR'S AUTO REPAIR 71.77 ali American cars .. $14.95 
: 8349 RESTORATION BOOK, Petersen's. Very complete . . $4.95 
1763 CHILTON AUTO REPAIR 54-63 for ali American cars $17.95 6419 SMALL ENGINE SERVICE MANUAL for all l-cyl eng. $7.95 
8496 AUTO TUNE-UPS FOR BEGINNERS basic & complete $5.95 8754 TRACTORS, LIGHT UTLTY м lig-coo! eng to J5hp .. $5.85 
0979 FLAT RATE MANUAL 66.75 U.S. cars for all repairs $14.98 | 0555 SNOWMOBILES manual for al makes thru 1975 ...$7.95 
B726 TRANSISTOR IGNITION SYSTEMS covers them al! .. $5.95 8475 SUPER catalog of car parts... пате it & find it $5.95 
9622 HOW TO TUNE YOUR CAR good for all cars ...... $3.95 | 9147 EXCAVATOR OPERATION dozers, tractors, shovels ... $6.00 
8859 GM DIAGNOSIS MANUAL for all GM-built cars .... $4.95 9807 HEAVY EQUPT REPAIR dozers, tractors, shovels, + $15.00 
0981 BASIC REPAIR & TUNE-UP GUIDE by Harold Glenn $5.95 UETI TO TUNING how and why ..........$2.50 
1712 BASIC AUTO REPAIR MANUAL а must item any car $5.95 | 1227 YHA EMISSION CONTROLS 7178 all Ford cars .$8.95 
1707 BASIC BODYWORK & PAINTING sse $2.95 | 8474 BYPASS EMISSION CONTROLS 2127 CM cars .. $8.95 
слаі BASIE ENGINE, MOTRODOING o oren Эз | 1243 RACING me smal Мек ОШ ios tune iui i MN 
1708 BASIC IGNITION & ELECTRICAL SYSTEMS . ae | "^ э зона 
CHEVY SMALL BLOCK, how to rebuild ov. cece 4. 
0680 BASIC AUTO TROUBLESHOOTING for all cars 52.95 $409 SMALL BLOCK CHEVYS, How to hotrod 54.95 
0629 BASIC TOOLS what to buy & how to use it ... $2.95 1066 CORVAIR ENGINES, How to hotrod .. $5.00 
ЧП DM А-ы ШО УП: x dri ipod es M.. Us 0735 SUPERPOWER - turbo & supercharging, fuel injtn n 
ч тие! injection manua ; HARGE How to select nstall а, a 
9411 HOLLEY carbs, all 2 & 4 bbl. tune & rebuild .. $4.95 | 5117 DESIGN & ^ TUNING "COMPETITION ENGINES . $12.95 
9652 ROCHESTER carbs, all inc 4MV Quadrajet ...... $4.95 si iin 
0 AMICS engineering fundamentals  ... 9b. 
9666 SOLEX CARBURETORS all 1 & 2 barrel downdraft .$2.95 | 5422 EE CIEE Gal denuo E; MINE co A 
6354 SU CARBURETORS tune & rebuild all to 1976 . $6.50 8479 RACER'S COMPLETE REFERENCE бик ..$5.50 
9665 50, SU-HITACHI carbs. tuning. rebuilding = 52.95 8441 HOW TO MAKE YOUR CAR HANDLE street/track , $4.95 
9423 STROMBERG CD CARBS tune rebuild al to 1976 $6.50 S ha $14.95 
0734 WEBER OCOE overhaul manual .. я .95 8368 RACE CAR engineering & mec pos erg "Mr 
1153 WEBER "ee : theory & desi ign 525 | v lari prio im e ec IE ЖЕ pes. Er 
| | ARBURETORS . . build T 15 | . 
ian - i а | 0135 MOPED SERVICE & REPAIR for all model 55.95 
OARS FUEL IMiECTION MANUAL for all systems ... $14.95 | 0906 OLD CAR VALUE GUIDE latest edition ......... $6.95 
8425 MINOR AUTO BODY REPAIR step by step how to .. $4.95 8755 LAWNMOWERS, RIDING manual all popular makes „$7.95 
5104 AUTOBODY REPAIRING & REPAINTING . . . the best $8.95 8050 сная service & fix all popular makes ..... $4.95 
5106 GLASS FIBER AUTO BODY construction & repair $3.95 0557 CHAI W SERVICE MANUAL for top 34 makes . $7.95 
849] PRACTICAL ENGINE SWAPPING how to do it right $5.95 8006 WASHING. MACHINES fix all makes & models $4.95 


- Know your car inside and out. 


Know how to fix it. 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams. 
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CARBOOKS, INC. 


i Мате 
м8 
|| Address i 


B city 


' 0105 CUTLASS 


and specifications. 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


MUSTANG Б 65-72 covers 200 & 250 engines . 
MUSTANG YE 65-73 covers all models . 
MUSTANG 11 74-76 covers all models 

МОМА 69-77 covers all 6 & V8 models 


OLOSMOBILE covers all models—55.7 


OLOSMOBILE 75-77 factory man i A id year 
| OPEL KADETT 62-73 1000, 1100, 1200 models . 
| OPEL KADETT 67-73, 1500, 1700, 1900 mdis 


DPEL 


OPEL 75-77 covers all models imported 


VOLVO 
181 Glen Ave-. 
Sea Cliff 


70-77 covers all inc "i models 05 


1900 MANTA 70-74 covers all coupe mdis . 


264, 265 75.77 for all inc fuel injection . 


NY 115 


SESS =рБЕЧЕЕ 
Sees suseees 


Ы 


gee: 
we 


OPEL GT 68-73 covers ail 1900 models L 
PEUGEOT 304 covers all models—70-73 
PEUGEOT 404 50-75 covers all models EM К] 
PEUGEOT 504 68-74 covers all models inc diesel ...$7.95 
PINTO 70-73 covers all models me 2128.98 
PINTO 74.76 covers all models ....... . $8.95 
PLYMOUTH inc Belvedere, Fury, GTX—55- n. . $8.95 
PLYMOUTH 72.76 Fury, VIP, Gran, Suburban mdis 45.95 
PONTIAC 55-74 all inc Сапа, B'ville, Vntura . . $9.75 
PORSCHE 356 57.655 covers А, B & C models .. $8.95 
PORSCHE 911 64.73 covers all models .. $6.95 
PORSCHE 911 74-77 includes М, S, Targa, Carrera . $8.95 
PORSCHE 912 65-69 with 1582cc engine $3.95 
PORSCHE 914/4 70-75 also 914.6 58.95 
RAMCHARGER, TRAILDUSTER 74.75 all models $7.35 
REBEL 67-70 covers all 6 & Үй models $5.35 
RENAULT 8, 10 62-72 covers all models .. $6.95 
RENAULT 15, 17 ап TL, TS models—71-76 $3.95 
ROADRUNNER & SATELLITE 68:73 all models .. $6.95 
ROVER 2000 63.75 far all models inc 2200 ,.5$8.95 
SAAB 95/96 66-74 covers all V4 models , $28.95 
7 SAAB 99 75-76 covers all models inc EMS ..... ... $8.95 
SAAB 99 69-74 covers all models inc fuel inj $9.95 
SAAB SONNET 67-76 covers all models . $1.85 
SPRITE 58.74 all models inc Bugeye $8.95 
SUBARU 70-77 covers all models 58.95 
SUNBEAM ALPINE 55-56 MKI. 2. 3. 4 & Rapier $8.35 
SUMEEAM TIGER reprint of factory shop manual $14.95 
TEMPEST, GTO, LE MANS 68-73 all models $6.95 
THUNDERBIRD 55-70 ; $3.35 
THUNDERBIRD 71-77 covers all models $9.95 
TORING 68-75 all models inc Elite, Ranchero $6.95 
TOYOTA CELICA 70-77 covers all models $8.95 
TOYOTA COROLLA 68-71 for all models . $6.95 
TOYOTA COROLLA 72-76 for all models .. $4.95 
TOYOTA CORONA 68-76 covers all 4-cyl models .. $8.95 
TOYOTA CORONA Mk 2 72-74 for all 6 су! mdis. .$8.95 
TOYOTA WI-LUX 66-77 for all pick-up models . 98.95 
TOYOTA LAND CRUISER 66-77 covers all models ... $8.95 
TRIUMPH STAG 70-74 59.95 
TRIUMPH SPITFIRE 62-74 all models МЕ 1-IV 58.95 
TRIUMPH ЕТЕ coupe 66-74 $8.95 
TRIUMPH TAZ, ТЕЗ, TR4 52-67 covers all models ....97.95 
TRIUMPH TRS, TRG, 67-74 ali mdis inc TIR250 958.95 
9 TRIUMPH ТАТ 75-77 : $8.95 
VALIANT 68-76 all mdis inc Scamp, Signette $6.95 
МЕСА 70-71 covers all models $4.95 
WEGA 72.73 al! 140 CID & GT 140 CID models $6.95 
VEGA 74.75 covers all 4-cylinder models $7.95 
VEGA 76-77 covers all models $6.95 
VOLARE, DODGE 76-77 for all models $5.95 
VOLKSWAGEN BEETLE 54-71 for all 1200 models $8.95 
VOLFSWAGEN BEETLE 65-74 ali 1300. 1500 models $8.95 
VOLKSWAGEN SUPER BEETLE 70-74 also 1600 $8.35 
VOLKSWAGEN RABBIT 74-77 all ime Diesel $8.95 
VOLKSWAGEN SCIROCCO 74-77 58.95 
VOLKSWAGEN BUS 61-76 inc camper, transporter .. $9.95 
VOLKSWAGEN TYPE-3 62-73 squareback, fastback .. $8.95 
VOLKSWAGEN 411 68-72 covers all E, L, LE mdls ....$7.95 
VOLKSWAGEN 412 71-73 covers all models 58.95 
VOLKSWAGEN. DASHER 74-77 covers all Мисси $8.95 
VOLVO P1800 60-73 all models inc E ES 58.95 
VOLVO 120 61-70 all mdis inc 122. 1236T. 130 $8.85 
WOLVO 142, 144, 145 66-73 covers all models 58.95 
VOLVO 164 68-75 all models inc fuel injection .. $8.95 
VOLVO 242, 244, 245 75.77 covers 211 models . ни 
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Heat with electricity? 


Save up to ° 


out of every *100°° 
you spend to heat 
your home. 
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High Efficiency All-Electric Heat Pumps 


Enjoy efficient 


central air conditioning, too. 


It’s Incredible how an Amana High 
Efficiency Heat Pump takes heat 
from cold outdoor air (even below 
32°) and uses it to heat your home. 
Even more incredible is how much it 
can save you on heating costs. 


From 26% to 61%! 
That’s compared to an electric 
furnace and based on design con- 
ditions and Seasonal Performance 
Factors for these cities: Minneapolis, 
MN—26.58% Savings; Kansas City, 
MO—44.13%; Philadelphia, PA— 
48.7296; Atlanta, GA—55.56%; Tampa, 
FL—61.09%; San Francisco, CA— 
61.39%. Savings will vary with climate 
and weather conditions. 
Conventional electric furnaces re- 


Amana sive: you 
energy savings now. 


turn only 1 unit of heat for every unit 
of electricity. An Amana High Effi- 
ciency Heat Pump gives you up to 2.6 
units of heat for every unit of elec- 
tricity (that's at the Air Conditioning 
Refrigeration Institute 47°F rating 
point). 

Amana High Efficiency Heat 
Pumps give you efficient central air 
conditioning, too. 

If your heating costs are too high, 
it's time for an energy saving Amana 
Heat Pump. Quality and dependabil- 
ity. Backed by over 20 years of heat 
pump experience. 

Call your Amana home comfort 
dealer or write Amana Refrigeration, 
Inc., Dept. C-270, Amana, lowa 52204 
for further information. 


COOLING» 


AMANA REFRIGERATION, INC., AMANA, IOWA 52204 A Raytheon Company | 
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MODEL CB-501 


Suggested Resale $159*5 
SAVE $110? 


SALE PRICE $49*5 
ORDER YOURS TODAY 


ORDER TOLL FREE 800-821-2312 
or write to us 


ESCO DISTRIBUTING CO., Inc. 


Distributors of Quality Electronic Products 


|3214 S. 169 Hwy., St. Joseph, Mo. 64503 | 
| Send $2 forthe p 


ture catalog and price sheet. 


= HYDRAULIC JACK REPAIRS 


Earn While You Learn In Your 5pare Time 


à Trained and qualified mechanics needed NOW to service 
inoperative hydraulic jacks. BIG opportunity for ambitious 
men. We show you H - in your basement or garage to 
| earn spare time cash in an expanding industry, Don't wait, 
| ACT NOW! Get the facts. | 

Write for folder No. PS4 and free bonus offer. 


@ — Hydraulic Jack Repair Manual Co., Inc. 


А ә G.P.0.BOX 3 ё STATEN ISLAND, N.Y, 10314 


NEED THREE PHASE POWER 


The "THREEPHASER" allows you to operate three ONLY 
phase motors М thru 7% horsepower from 220 volt $ 95 
single phase power sources. Rugged — heavy duty 39 
— patented unit built to give many years of 
satisfactory service. Free literature on request. Thousands 
of Satisfied users. Distributorships also available. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, Box 465C, Maitland, Fla. 32751 Tel. 305-852-3038 


REPLICA CIVIL 
WAR КЕР! 


в UNION BLUE OR 

CONFEDERATE GRAY MONEY BACK 
= SHALL, MEDIUM, LARGE SIZES GUARANTEE 
| COLLECTORS! 32 PG. COLOR CATALOGS1.00 
W.W. 11 Medals, German Helmets, Flags etc. 100 s of items 
Fare J UNIQUE IMPORTS, INC. Dept.PS048 


_ 610 FRANKLIN STREET ALEXANDRIA, VIRGINIA 22314 


ONLY 
$419" 


PLUS 32.00 POSTAGE 
AND HANDLING 


Wi ORDER 


ОКОЕА МОМ! ОНег Ехрітес Мау 31, 1975 Hardened Steel. For filing, 


drilling, milling, carving, routing any metal or wood. Cutting edges 
from '4" to 1", shanks all 14 Brand new, in air-tight G.I. packs. 


32. Tool Set, G.I. cost $275.00 now 519.00 
14 - Tool Set, G.l. cost $114.00 now $13.00 
Save Even More, Both Sets now $27.00 
Two $27 Sets (Limited Time)... . 344.00 


100% Guaranteed. Add $1.00 for postage 
Texas orders add 5% tax. Export orders add $2. 


| U.S. SURPLUS CENTER, Dept. 501 
mm > 715 Camden, San Antonio, Texas 78215 
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= НТ 
= 1 dg m га. 
a 
P ^" 
E 


Use your custom plan or select one of ours. | 
Cedar or Pine Log homes, leisure homes, 
and cabins from $3900. Plan book $3.50. 
Dealership information pack $5. | 


LÀ 
"Wilderness Log Homes 
Rt. 2 PS4D Plymouth, Wis. 53073 
Please seng ÛJ Dealership information pack$5. 
[ ] Plan book $2 50. 
Enclosed is $ 
Name 
Street 
Town 
State. 
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- FULL WARRANTY 

POR AS LONG AS YOU OWN YOUR PRIVATE CAR OR TRUCK. 
If it ewer faile to hold a ch. , 
return it to us. We will repiace it tree. 

)- 

i 
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ZEE The 
! JCPenney 
| Battery 


This is the JCPenney Battery.The one that long as you own your car. If it fails, return 


started a revolution in car batteries. it. We'll replace it free. Can your present 
It never needs water. It has more battery match all that? 
starting power than any other battery you Available only at JCPenney Auto Centers 


can buy. And it's fully warranted for as or catalog desks, $55.00 with trade-in. 


Now! 


i OW 
‚ VARIABLE SPEED 
CONTROL RACING! 


Revolutionary New SIGHT- ALIGNMENT 
PUTTER: Makes Any Putt (Under 9 feet) A 
One-Putt Cinch! It's 100% guaranteed or 
your Money Back. Pick up easy bets as 
you sink Putt after Putt with deadly 
accuracy. 

The First Mechanical Design Patent 
On A Putter in 37 Years, It's Special 
Cross-Hair Sight Alignment was ге- 
OW searched and designed by touring 
"We PGA pro Brian Shillington. Correct 
E Placement of your hands, head and 
feet becomes automatic You read 
the greens, this exquisitely bal- 
anced Killer Putter does the rest. 


ашык 


Play With It For 2 Weeks and Improve Your 
Putting Considerably. If not satisfied, Return it 
for Immediate Refund, no questions asked. $24.95 


ea. (plus $2 shipping) Specify Men's or Ladivs’ 


putter. (Left Handed Model Also Avail.) 


TO ORDER, CALL TOLL FREE 1-800-528-6050, 


ext. 1050. (Ariz. Residents Call Collect: o02-255. 


9710). 

Or Send Check, Money Order, or Credit Card 
No. (BankAmericard/ Visa, MasterCharge (include 
interbank #, American Express, Diners Club, Carte 
Blanche) and exp. date, plus your name and address 
to: Starshine Group, Dept. 242, 924 Anacapa St., 
Santa Barbara, Calif. 93101. Delivery will be made 
promptly. 


A breakthrough in Radio Control... 


THE 18-WHEELER! 


TRACTOR ENGAGES 
AND DISENGAGES TRAILER | 
AUTOMATICALLY. OVER 22" LONG. 


Ask vour toy or hobby 
dealer about the 15 exciting 
radio control items from 
Pro-Cision. Many at 


surprisingly low prices. POWER! SIREAIKER. 


PRO-CISION PRODUCTS · 6501 FLOTILLA, LOS ANGELES, CALIFORNIA 90040 


Ask these 
questions 
before 

buying any 
Garden Tractor. 


When you're shopping for a garden makes will be a rewarding experi- 
tractor, Ariens feels that taking the ence and time well spent. Ask 
time to compare various tractor questions about each like: 


1. How easy is it to attach and remove implements from your tractor 
like a Mower — Tiller or Snow-Thrower? — SHOW ME 
2. Are the attachments for your tractor Shaft Driven or Belt 
Driven? — SHOW ME 
3. Can | use more than one attachment at the same time on your tractor? 
4. Do you offer a 2-stage Snow Thrower for All your Garden Tractors? 
5. What is the capacity of your tractor's gas tank? 
Ariens welcomes your thorough information about the complete 
comparison and is confident that Ariens Garden Tractor line, please 
their Garden Tractors will be write to: Tractors • Ariens 


stand-out quality favorites when Company * 807 West Ryan Street • 
you've made it. If you'd like тоге Brillion, Wisconsin 54110. 


/ ACUT ABOVE THE REATI 


It borrows from history...pays off in economy! 


‘Che Coronado 
by /Иагип, 


romance into your home. 
Install a Coronado and you'll have 
a charming woodburning fireplace that, 
with glass doors closed, becomes an effi- 
cient heater capable of maintaining com- 
fortable temperatures in areas of up to 1,000 
square feet! 
Features include: 
* Contemporary cabinet finished in black, 
scratch-resistant porcelain. 
* Louvered top for quick, efficient heat 
dissipation. 


Refinish 
Furniture 
Without 
Stripping 
Or 
Sanding 
In 2 Easy Steps 


Restore natural beauty 
to antique furniture the 
Gillespie Way, without 
stripping ог sanding. 
Gillespie Refinisher dis 
solves old, clear finishes 
... Tung Oil beautifies and 
protects the wood. 
Available at paint, hard- „ас! Агыр 


E oss К PE a bere LLE 
= ware and home centers. ~ 


. For “Free” How - To Ж dem 
Booklet, Write Gillespie; с. 3 
Dept. (Р), Box 1879, — 
Memphis, TN 38101. SINCE 1824 


* Combustion chamber 
of arc-welded 12-gauge 
steel for extra dura- 
bility, longer service. 

* Draft control to regu- 
late rate of burning 
and retain room heat 
after fire dies. 

* Positive sealing damp- 

ч er to close off flue, 

save energy when 


Big Job 
Tractor Kit 


The basic design of Martin's Coronado free- unit is not in use. 
standing, heat circulating fireplace is as * Optional fan to improve efficiency. 
American as apple pie. It's the traditional For full information Фү 

Franklin stove, refined and modernized to апа name of your 42 


traction, power. “ meet today's demands for beauty, econ- nearest dealer, 

| Build your own 16 hp. "eal: | omy, and energy efficiency. write: | 

, tractor. ано direct savings. Field | The Coronado's brass-bound bi-fold б] 
proven. attachments — mower, snowblower, | - ; : 3 Twv 
garden tools. 12-pg. Catalog — 50g; build-it-your- doors with safety-mesh grills over heat b 

| seit Plans — $7.00 (refunded on any purchase). | resistant glass serve a dual purpose: they e 


prevent heat loss...and they keep your ww 
fire always in view, radiating warmth and 


Martin Industries, Building Products Division * P.O. Box 128 * Florence, Alabama 35630 


| | TO NEARLY 


„зс 400 UNIQUE, FUN-TO-BUILD, 
Є aihkit MONEY-SAVING ELECTRONIC 
Semmes KITPRODUCTS...ALL IN 

^ THIS BIG, NEW SPRING '78 


| Struck Corp., Dept. PS48T, Cedarburg, Wis. 53012 | 


^ Works Without Crystals 
A PROGRAMABLE POLICE MONITOR 


PES. 
€ce»cu padio 
30-50 Mhz, 146-148 Mhz, 440-510 Mhz 


Model W-10 io e LIBI 


AVE $13995 


SALE PRICE....$129% 
ORDER YOURS TODAY 


ORDER TOLL FREE 800-821-2312 


Heathkit products are easy to build with com- 
prehensive instructions that take you step- 


№ ог write to us TE^ 
- king your kit to plug-in. 
ESCO DISTRIBUTING CO., Inc. by-step rom unpao ds : 
Distributors o! Quality Electronic Products See about the pride, satisfaction and an 
^ 3214 S. 169 Hwy., St. Joseph, Mo. 64503 | ings you can get by building a quality 
n Send $2” for the picture catalog and price sheet. | "SOM — چ‎ electronic kit yourself! 
gum mail coupon for your FREE copy 
4 Select trom EN NEN 
these qua {у пез... Heath Company Dept. 016-400 Schlumberger 
| Hi-Fi; Home Improve- | Michiaan 49022 
d ment: Color TV; Auto Benton Harbor, Michigan 
сга à; 
У M THE: Digital Please send me my FREE Heathkit Catalog. 


Clocks and Weather | am not on your mailing list. 
Instruments; Test 
Equipment; Amateur 
Radio Gear; Learn-at- 


Home Electronics 
Courses and more! A ss — — o —À 


Tune your Guitar Na 

like a professional! This new invention is ideal for eve 

guitarist —bheginner or accomplished musician. Six preci- 

sion-tuned reeds make exact шаш, a snap. Just clamp 

this gadget onto your puitar, then adjust the strings. When 
ed, th 


the right pitch is reac е corresponding reed vibrates. City. — = SS SSS 
Just as simple as that! Ideal for bands or combos. Tunes FREE! Send for 

Fhe und збы ы-ы SAR BUEN. DAU TEAG- NE Th | an | Zi 

ED SALE STUDIO 954-V, GRAND ISLAND, FLA. 32735 . it today. CL-651A prc "i 
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Shoppers' Showcase 
А selection of products and services for Popular Science from the advertiser. For advertising rates for this section, 


readers available direct by mail. Enjoy the fun and con- write Harry Fleischman, Popular Science, 380 Madison 
venience of mail order shopping. Please order directly Avenue, New York, N.Y. 10017. 


225 YD. RANGE 


Trumark " 
Wrist-Rocker CAS —— 


XE * = [ H = 
= Ч. E ; CEN ш | =, | GARAGE OPENER BUY DIRECT 
: E р в. 
ut dealers or order direct $4.00 postage paid " B To d Fund o : e i Р EN 2" DOOR AND SAVE! 

REPLACEMENT RUBBERS & LEATHER POUCH ASSEMBLY $1.50 (Ж | \ | i 1 \ j” e RADIO CONTROLLED from car transmitter or wall 
TRUMARK WRIST-ROCKET: P.O.BOX 1517, BOULDER,CO.80305 Or. ee | ' 1 switch € SAFETY night ond day усаг ‘round е SE- 
= | аы S ы М Eas Ned CURITY door locks tight when closed © CONVENIENCE 

IPS AES CM ' | мы in car control any weather * LIGHTING garage lights 
automatically € VERSATILE fits all lifting type. wood, | 
metal or fiberglass doors sectional and I-piece 6 EAST 
HOME INSTALLATION in just 2-3 hours * SAVE up to 
5075 direct factory purchasc and PP or UPS home delivery 


INDEPENDENCE! 
WITH YOUR OWN 
CRAWLER 
TRACTOR 


| |е GUARANTEED onc ycar * FREE brochure | 
 HELPMATE Equipment Co.. Р5478, Baroda, MI 49101 


PRESCRIPTION EYEGLASSES 
BY MAIL 


Frames, | 
Lenses & | 
Case. Complete 


Your own doctor's prescription will be 
filled, or your present lenses duplicated. 
Large selection of the latest fashion frames. All 
types of lenses available. Quality, accuracy, fit 
quaranteed. 


SEND FOR FREE FAMILY CATALOG TODAY! 


Your work hours are valuable. Use crawler tractor traction to | | м Est. 1959 
get jobs done fast despite ground and weather conditions. p. bes Merge das don 


Easily assemble Struck Kit on weekend (why pay others?) and — 

use year ‘round. Heavy-duty attachments include Take Your Own Blood Pressure Electronically 

moldboard plow, dozer blade, snowblower, mow- 

er, tiller, front-end loader. Buy factory direct (and ASirOPULSE 10 
save!). Odd jobs for track-type tractors can mean 
extra cash. Resale opportunities are GREAT. 


Highly maneuverable Mini-Dozer is 7 to 16 hp.; | ix. А. ELECTRONIC 


Popular. Low: Cost 
MINI-DOZER KIT 


16 hp. Magnatrac goes 4 speeds forward, 1 2 BLOOD 
reverse. Send coupon today . 4 PRESSURE 


New, All-Gear 
MAGNATRAC KIT 


| Babar icto ----------------4---------------- 
! STRUCK KIT, Dept. P848, Cedarburg, Wis. 53012 KIT 
|! [] Catalog showing Struck Tractor Kit construction & | 
- uses (specify Mini-Dozer or Magnatrac) — 50g. Both 65. 95 
| catalogs — 75g. i only Ф 
t Û] Plans for fabricating Struck Tractor (specify Mini- | # Complete With 
1 Dozer or Кайта: from local materials — $7, P A prolessional kit by ! 
- Both plans —$10. (Refunded on any purchase.) 1 Marshall Белшек 
| i Name | for the easy taking о! 
, Address blood pressure read- 
! City, State, Zip 1 ings 
| Meses cle cp жаша INQUIRIES INVITED) __________] | - No more hard to use 


stethoscopes, listen- 

ing is done ELEC- р === === 

TRONICALLY. | Sentronix, Inc. - 
* Compact, measures 15139 Lapeer 


The Experts on Affordable blood pressure using | Port Huron, Mi. 48060 


flashing light and 
sound in conjunction 1Send me — Model 10 Astropulse Kit(s) at į 


| ] a je 1565.95 each. Add $2.50 per kil ои! 
Electric Vehicles mii ат Га insurance. I! not fully satisfied, | can re- 1 


Пит within 15 days. Michigan residents ! 


ULM Рт: > im н. 1 WI Comes complete with | | 
| A- instruction booklet. (add 4% sales tox. UD, Bae Se 


| Suie MICRO-RADIO 513° 


New integrated circuit chip FERA d akes poss il 


a high quality ultra miniaturized АМ radia only 
SE TAA Ia" Built-in bar antenna and sensitive 
turner pull in statpons with amazing clarity, ses 2 
standard hearing aid batteries [incih — Farphone 
incl] typo. Keychain rit, 

Only $13.85 plis $1. 60 airmail postage & hala, 


TOY 5: PHONE- SECRETARY 


‘Pre E ceu ary" automate allg targ таре А А great gift for any- d Check or М. D. enclosed. Г] C. 0. D. і 
ws ост Ыр bera E one interested in 10 Charge [ ] VISA [_] Master Ch! 
d 519 9 nare ui : А asily А we - ET Vh ini АН ic | home monitoring af l Acci — — > Ex MEX 
A (Proyice d Í luas fitta any rex nraesal For business blood Pressure. Can і ei = р. | 
5 777 for security be used anytime M I Name і ~i 
: Gap ES panes at ail postage & hile. anywhere. І і 
Sensitive VOICE- CATCHER 29" 95 Мен کک‎ 
Automatically turris on your tape recorder by iis 
sound: & stops recorder 3 seconds after sound dis Credit Card I City €——— аан с ==) 1 
appsears, Hecords all sounds & i Holders 
Sensitivity Зр adjustable to activate by "W Pall Collect cmm J 


võ to loma voice f F ica security. dictation & 


onterence. Work with recorder which has remote” 
jack. Only $29.95 р йи us 93 airmail postage & Ризі, 


send checl 
d check or money order to a Money back. 


SU ZU K А > 397 FI JTO, KC M || Kl. e Immediate 


YOKOI TAMILA . JAPAN shipping! 


(313) 984-4880 | CUT OUT AND MAIL THIS COUPON 


DISTRIBUTED sentronix 
BY 5139 LAPEER, PORT HURON, Mi. 48060 


ELECTRIC ENGINEERING 


Post Office Box 1371 
East Lansing, Michigan 48823 
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NEW 
WIDE FIELD 
TELESCOPE 


Astroscan lets you enjoy clear, bright, wide-angle 
views of stars, moon, comets, etc. Completely 

this unique 4A", 1/4 Newtonian reflector houses top 
Quality optics. Designed for ease of handling and use, 
Astroscan weighs only 10 Ibs. and stands 17" high. 


What an instrument! 


No. 2001 N 


CROOKE'S 
RADIOMETER 
powered by sunlight 


Fascinating solar rotor spins 
at 3,000 RPM. First-surface 
silvering on '/z dome makes 
hemispherical mirror. 5x3". 


No. 60,529 N 


$5.75» 


SUPER QUALITY 
10X MAGNIFIER 


This Hastings triplet is 4 | 
possibly the most favored is 
pocket magnifier today. Full 10Х, color-corrected, flat- 
field, cemented lens system. Great for jewelers, col- 


| SAVE 50% 


8 x 20 MONOCULAR 

Top-quality Spy Scope, a 
$30 value, now $14.95! 
Special purchase saves you 
50%. 100% coated optics; 
393 ft. field of view. Only 


2 oz. — stores in pocket,. 


purse, glove box. 
No. 1568 N 


$14.95 » 


| © Learn Weather Forecasting 
| j Kit lets you build a complete weather sta- 
TÎ tion. Learn how instruments work and how 
JÎ they predict weather. Incl. anemometer, 
windvane, electronic wind speed/direction 
indicator, air-tank barometer, sling psychro- 


DELUXE TABLE-TOP LATHE TURNS 
WOOD, PLASTIC AND METAL. GREAT 
FOR HOBBYISTS! 


Turn your own metal parts, art objects, miniature 
furniture and more on this 3,450 rpm lathe. Turns 
materials up to 6" long and 11/2" in dia. Comes com- 
plete with 4 hardened-steel turning chisels, 12 hard- 
wood dowels, face plate, screw drive center, honing 
stone. Lathe size: 15*5/,"x6"x4'A4". Operates оп 


$59.95. 


EDMUND ECONOMY 
WEATHER STATION 


No. 72,396 N 


meter, rain gauge, cloud chart, wire, fore- 
casting manual. Great for science projects. 


No. 71,022 N $23.50 а 


BUILD А MINIATURE 


| WORKING CLOCK 


j Everything you need to build these 
| fine wooden clocks. Each contains 
a pre-assembled movement from 


Germany's Black Forest. 
(A) Grandfather Clock 
uo 3411/27) 


wo. 72,2254 $810.00. — 


| (B) Wall Clock 


lectors, engravers, hobbyists, etc. Mtd. in aluminum 


cell; chrome- plate case. 34" х 11А" closed; 
clear lens dia. 1/2", 


w.393344 912.955 


ORDER 
FREE CATALOG 


| (8'һх3\/гх1 13") 


a тч e r 


EDMUND SCIENTIFIC CO. 


Dept. N-08, Edscorp Bldg. 
Barrington, New Jersey 08007 


Send GIANT 164 Page Catalog 
packed with unusual bargains. 


Name 


Address 
City 


(Please Print) 


Zip 


Charge My 
Ey interbank # 


30 DAY GUARANTEE 
You must be completely satis- 


fied with any Edmund item or 
return it within 30 days for a 
full refund. 


No. 72,226 N $10. 00... IA 


Send for your FREE 
164 page Edmund 
Scientific Catalog 

with over 4000 bargains 


EDMUND SCIENTIFIC CO. 
Dept. N-07, Edscorp Bldg. 

АМАЛЕ RICAN Barrington, N.J. 08007 

MER |) Enclosed please find check/M.0 

1 Amer. Exp. 


SENSITIVE 
TR METAL DETECTOR 


— є 
с... | 


Fully transistorized transmitter/receiver (TR) detector 
with sensitivity rivaling models twice the price. Built 
of rugged aluminum with a waterproof search coil. 
Detects a penny at 5". Wt. 2 Ib. 6 oz. 


No. 80,262 N $39.95 Pod. 


GIANT MAGNET, 
LITTLE PRICE! 


Tie a line to our over-150 Ib. lift ceramic magnet and 
haul up treasure from the sea. 4 ceramic magnets, in 
series, between steel 


plates. A 1-Ib. "giant ! 


No. 42,318 N 
(1x1 1/4x49/,") 


$11.95 0 


TO ORDER PRODUCTS 
USE THIS COUPON 


LJ Please send me the following items | have 
indicated below: 


7 ВАС (МІ5А) CMC 
Acct. # 
Exp. Date 
N J residents add 5%. sales lax 
Name 
Address 
City State Zip 


SAVE HEAT! 
Factory Built Or In Kits! 


Now, a | light weight com- 
pact trailer thats easily 
pulled by large or small 
cars. Sleeps 4, only 13 ft. 
long, 950 Ibs. 85 Ib. ton- 
| gue weight, fully equip- | 
| : ed. Fiberglass construc- 
| | <: е D. 9 ELECTRICAL лт 
DIRECT FACTORY PRICES A super way го save on heat 

For fishing, hunting, camping, business. Kit form — assemble in abo ut bills ond avoid annoying 

60 hours, no special tools, with illustrated manual. Note — be sur e it drafts. Pocker installs 12 single 
B o o کر ووو‎ outlets 3 double toggle с 
| РР | Name аде | switches or 3 duplex outlets. Қ 

Address اا‎ A screw driver does rhe job. 


| Backus, Mn. 56435 | 
a  —— —Ó 4 29 
Phone: Bus, ___ Hime. | eed | . 


| Rush 12 page full 
color catalog. 
We pay the postage! Send only $1.29 ro J.C., Box 
5370, For Wayne, Ind. 46805. Money refunded 


|. $2.00 enclosed. 
PORTABLE STEAM CLEANER nob аы дай sored 


Æ CITI TRAVEL TRAILERS 


110 VOLT A.C. GENERATORS 
60 cycles, 3000 watts. Wt. 27 pounds, 5"x10" Fan- 
belt driven from car or pickup. Operates T.V. all 
power tools. Over 15,000 in service. This is our 28th 


- "Steam in 60 Seconds" 
E a Engines, Air Filters, Lawn 
" CLEAN— mowers. 1 year guarantee on 
fire box, coils. Uses ени soap, 
propane fired. Weight 120 165. 


Auxiliary pump required on low 
water pressure. 


WEDCO MFG., INC., Dept. S-6, 
Box D, Jackson, Wyoming 83001 


Drill Your 
Own Water Well 


50..100...200 Feet Deep. 
SAVE HUNDREDS OF DOLLARS! 


You can tap the vast, unlimited supply of good, clean, pure water 
BE surface of your property and have all the water you need for 
¢ per da 
What makes this possible ıs a remarkable invention called the Hydra- 
Drill. Amazingly, it is almost as easy and inexpensive to operate as a 
power lawn mower. In the last 10 years, thousands of people all over the 
56 world have drilled water wells with a Hydra- 
| Drill. 
| [f you want to know more about this won- 
derful way to drill your own water well and 
. have a lifetime supply of chemical-free water 
Д for just pennies per day, then do yourself a 
W favor. Send just $1 for our big, fully-illustrated 
© information package including complete in- 
` structions on “How To Drill For Water." The 
_ information package will be rushed to you by 
— | return First Class mail. Satisfaction guaranteed 
| or your $1 back! 
Deeprock Mfg. Co., Opelika, Alabama 36801 
———-—- CLIP COUPON AND MAIL TODAY! ————-. 


year. Guaranteed 6 months. $149.00 Postpaid while 
supply lasts. Our X1200-watt generator needs no bat- 
tery. Special pompe Postpaid. 

VIRDEN PERMA-BILT 
P.O. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 


PEDALPOWER exciting new bike drive 
tames tough hills. Be independent. S tp 
when you want. Fits all Bikes, Adult 
Trikes. Installs in minutes. Thousands 
sold. Recharges overnite. Travels 100 
miles for a dime. 


Call FREE: 800-257-7955, or 
send for FREE illustrated booklet 


GENERAL ENGINES CO., | 
5705 Mantua Blvd., Sewell, N.J. 08080 | 


Great Energy 
| Crisis Opportunity! 


The popularity of wood burning 
has generated tremendous demand. 


| Be self-sufficient now. 
Send for Free Booklet. 


1 
| Deeprock Mfg. Co. Dept. Р548. ! | 
| Opelika, Alabama 36801 | 
Enclosed is $1.00 .. . Please send me the illustrated informa- Jj 
tion package including « complete instructions on "HOW TO 4 | 
| DRILL FOR W T | 
| 22,000 LB. FORCE 
25 PRIN | = INEXPENSIVE NON—HYDRAULIC SYSTEM 
ei RINT NAME 23" splitting stroke in less than 8 seconds 
e i | (total cycle 11 sec.) Safe, efficient, and 
4 ADDRESS | economical. Ideal for homeowners, ranchers 
iM | and farmers. For free information: 
E CITY STATE ЖЕ beeprock Mfg, co, 1 | THRUST MANUFACTURING, INC. DEPT. 1004 
i Ie-— C"——————Y Mi. sieur se 6901 S. Yosemite, Englewood, Colorado 80110 
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The Snooze 


Quartz 


Alarm 
$ 4 4** 


Lowest Priced LCD 
Electronic SNOOZE 


‚ 28 Хот Ever Ойета || 14 to 4 CARAT FROM ONLY 
ВЕЕР! $ These beautiful diamonds are the real thing. Not artilicial or synthetic. 
| Each diamond comes with a signed and notarized legal certificate 
guarantying that it is а 100% GENUINE NATURAL DIAMOND. 
The average diamond in an engagement ring is '; carat and normally 
sells in jewelry stores lor $500 to $1,000. A 4 carat diamond normally 
BEEP! | sells for $10,000 to $20,000. HERE ARE OUR FANTASTICALLY 
| * LIQUID CRYSTAL DISPLAY LOW PRICES: '4 carat only $9.95! '; carat only $17.95! | 
| * MULTI-FEATURED 1 carat only $29.95! 2 carat only $49.95! 4carat only $79.95! 
ии — HOW CAN WE DO IT? We make huge d d hases. Th 
SECONDS CONSTANTLY : ge diamond purchases. еп. 
= READ MONTH-DATE-DAY rather than cutting and polishing these diamonds. we leave them in their 
* SEE PRESET ALARM TIME pure natural torm—unprocessed. These are 1 00°% PURE diamond 
e THINNEST ALARM WATCH nuggets cut lo beautiful shapes by Mother Nature alone. We purchase 
AVAILABLE perhaps 20,000 times as many unprocessed diamonds as an average 
=A MAJOR STEP IN jeweler, who rarely carries them in stock. So do nol be surprised when 


The Contemporary Quartz Alarm... 
6-Digits, constantly on display, show Hour, 
Minutes and s. Touch button once to 
read Month, Date, and Day of the Week. No 
slimmer alarm watch available. 
Extraordinary Precision 

The quartz crystal of this unique watch is so 
fine that accuracy is assured to within one 
minute a year! 

Personal Alarm 

You can set your Quartz Alarm to the exact 
minute desired. А tiny dot located just above 
the seconds indicates that the alarm is set. 
Brief Reminder Snogze Alarm 

At the precise minute you set the alarm, an 
electronic BEEP sounds. A brief pause 
follows, allowing you to shut it off. If not 
deactivated, the alarm beeps for 15 seconds 
and then automatically shuts off. If pressed 
once before the cycle has sounded, the 
alarm automatically sounds again in 5 
minutes. It is a pause alarm that gives you 
5 extra minutes before signaling again. This 
delay period can be repeated over and over. 
There is a backlight for evening wear. 
Here's How Easily The 

Quartz Alarm Works 


S&S море key | б, DI 
BACKLIGHT | l'it f 


CONSTANTLY READ: 


HOUR MINUTE 
PRESS MODE KEY 
ONCE 


TO READ 
MONTH-DATE-DAY: 


MONTH DATE DAY 


PRESS MODE KEY 
TWICE 


TO READ 


PRESET ALARM TIME: HOUR AM or PM 


MINUTE 
The square dot above AM or PM tells you the alarm is set 


It is a snap to operate. Numerals are so 
large and TNI time is so easy that we 
want you to TRY IT FOR 10 DAYS...AT OUR 
EXPENSE! If you are not satisfied, return it 
for a prompt refund. The watch is backed by 
a 6 month factory guarantee, 

Pienso send m. се Quartz Alarm Watchíes) at $44.88 
[1 Goldtone with matching link bracelet (Item 0062) 

Z Silvertone with matching link bracelet (Item 0063) 

(Add $2.00 per watch for w and handling.) 


Blanche 

= Erp. Date = 
Mame ы 
State __ lip Е 


nature E es 
PMMB-091 —CMI 1378164 


CREDIT CARD ORDERS 800-323-2272 Hhnoms:312 595.0461 


Teler Orders: 255761 


CALL TOLL FREE 
790 Maple Lane Bensenville, Il. 60106 


l 
ontemporary 


APRIL 1978 | 215 


SUBMINIATURE ELECTRONICS 


Our dazzling 100% GENUINE DIAMONDS 
make the perfect gift and investment. Our prices 
are unbeatable. Treal а loved one—treat surselt 


your jeweler says that he can special order an unprocessed diamond 
of comparable appearance but costing 20, 30, or 40 times 
our prices!! We are confident that you will efinitely not pay less 
for diamonds of equivalent quality and appearance! 


: MAIL THIS NO-RISK COUPON TODAYS J 
Our wild unprocessed diamonds are impressive and extremely stylish. л rY1- - "cL. Jd. 
We pay extra for our diamonds because they are carefully 
and individually hand-selected for quality and stylish 
appeal. Only the MOST SPECTACULAR DIAMONDS are 
accepted. They go beautifully on pendants, necklaces. earrings. lie- 
clasps, cuff links, bracelets, rings, etc. Your jeweler can easily mount 
these diamonds into whatever settin ou desire. They are 
EXQUISITE JEWELS for yoursell, ELEGANT and ORIGINAL 
GIFTS for loved ones, GREAT CONVERSATION PIECES, and 
SUPERB INVESTMENTS. Dazzling on both women and men. 


A diamond is the most PRECIOUS, the HARDEST, and said to be 
the LUCKIEST о! all gems. It is the most accepted symbol of love in 
the world. It is a perfect way to show a loved one how much you care. 


A diamond is forever, but this offer isnot! With the threatening 
civil war in southern Africa and the exhaustion o! mos! world diamond 
mine reserves, diamond prices are skyrocketing. and unprocessed | 
diamond prices are soaring the fastest. Our limited stock of the rare | 
4 carat diamond is aphenomenal buy. The bigger the diamond, the more 
spectacular its appearance and the greater its investment value. This is « 
truly the BEST INVESTMENT BUY ANYWHERE! Wewillnotbe 
undersold!! If you want these diamonds al these rock-bottom low | 

rices, send immediately. 15-DAY UNCONDITIONAL j 

ONEY BACK GUARANTY OF COMPLETE SATISFACTION. | 
YOU TAKE NO RISK AT ALL! 1977 by U S. Diamond Imports Да 


[Dedicated to serving salislied customers 


3600 Wilshire Bivd.. Suite 1510. Dept.S36 Los M 
Angeles, CA 90010. 15-DAY FULL MONEY | 
BACK GUARANTY. Each diamond comes with Р 
a luxurious velvet diamond pouch and a legal : 
certificate of authenticity. _ 

DIAMOND SIZE | IOUANTITY| TOTAL 
сага! at only $9.95 each! пава, $ 

т, carat at only $17.05 each] |$ 

Т carat at only $29.95 each | [5 

2 сага! at only $49.95 each! $ 

carat al only $79.95 eacht] | 

Order 3-5 diamonds, |ADD POSTAGE 
deduct 10% on toltal/& HNOLG $106 


rchase price. Order 
бог more, deduct 20%! (TOTAL $ 


] me 
sapit 


Address 
ity. State, Zip 


E 


Makes Over $60 EXTRA a Week 
in Own Sharpening Shop! 
“Му Belsaw Sharp-All made 

me $3,500 last year just In spare 

time. Now I'm going full time. 
it's great to be your own boss. 

David Swanson — Utica, Michigan 


Let Belsaw prove 
YOU can do it, too! On our 


30-DAY FREE TRIAL OFFER 


You risk nothing by accepting this offer to 
see how easily you can turn your spare time 
into Big Cash Profits with your own Complete 
Sharpening Shop. No selling... No previous 
experience needed. Our famous Sharp-All and 
show-how instruction set you up to make 
` $200, $500, $700 a month CASH sharpening 


irm 


JOIN THESE SHARP-ALL 
MONEYMAKERS 
"Think the world of my Sharp- о 
АП. Am grossing $4,000 a year 

on a part-time basis." 
Lawrence Stevenion 
E. Syracuse, New York 


"There's excellent profit in SAWS, KNIVES, SCISSORS, LAWNMOWERS, 

sharpening . . . we now do Shop and Garden tools . . . all cutting edges. 

about $500.99 ABOUT Send coupon for FREE facts on 
Sarasota, Plori this money-making business. 


How we'll even finance you. 


No Obligation — No Salesman Will Call 


BELSAW SHARP-ALL CO. 
linois 708A Field Bldg. Kansas City, Mo. 64111 


— RUSH COUPON TODAY FOR FREE BOOK — 
BELSAW SHARP-ALL CO. stan Field, Pres. 
709A Field Bldg., Kansas City, Mo.64111 


Send details of FREE TRIAL OFFER and Free Book "Lifetime Security" 


“I average $5.00 an hour part 
time and business gets better 
all the time." 


Roy Jennin 
Sandwicb, 


lame 


Address 


City | State Zip 


No obligation . . . No salesman will call 


NEW! Complete Home 
FRUIT GRINDER 
and CIDER PRESS 


CONVERSION KIT AND 
FIBERGLASS FENDERS 


Ап extremely efficient *Increased 
double purpose unit traction 
available completely as- eincrease 
sembled or in low cost tire capacity 
kit form. Grind your °С 
mi own apples (and many Greater | 
аа" wine making fruits) in operating safety 


the top mounted 
|  grinder—then press the 
че». pulp to produce deli- 

T cious cider and fruit 
juices. Enjoy fresh pure 
| cider. and vinegar for 
year round cooking. 
from bruised or fallen apples. Full bushel 
capacity—over 4 ft. tall! Constructed from 
spruce and Vermont maple hardwood to last 
a lifetime. Plans and kits also available. Send 
for free catalog. 


GARDEN WAY RESEARCH 
Dept. 81104P Charlotte, Vermont 05445 


*Longer tire life 


Easy to install in 10 minutes with regular rim wrench. 
Sand, paint fenders and bolt. No costly body work. Fit 
most mini-pickups, Vz, 34 and 1 ton trucks. Ricka Duo- 
Wheel Adapters transfer load from outer wheel to hub. | 
The ultimate in safety and protection of your family. 


j Write RICKA MFG., — S ch 


| DEPT. RPS-4 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


You're the boss 


on ED WUEISKING 


tractor 


Puts power in your hands like no other compact 
tractor you ve ever seen. Power to do big jobs... 
more kinds of jobs... fast and easy. 


Not just a weekend toy , Power King gives you 
big wheels, high clearance, extra weight and trac- 
tion. Automotive all-gear drive converts nearly 
10095 of horsepower into work...saves gas and 
gives you more push- and pull-power. 


Prepare seed beds with 


. So you can handle big, productive tools. Plow field 
32° rotary tiller 


and gardens with ease. Mow up to 3 acres an hour 
with 60" rotary mower. Bulldoze with 48" angling 
blade. Split 26" logs. Clear deep snow with 48" 
snowblower. Handle all your yard and garden tasks 
with 20 quick-change attachments. Get the extra 
workpower of a Power King at competitive prices. 


Send for free color catalog today. c-56 


з t 1 ( у; | | , : . | Economy 
(0 mom POWERKING 


| swith Yrton bucket 1005 A-4 Anoka Ave., Waukesha, WI 53186 


Ed Ali 


SEND FOR 


. GOVT. SU RPLUS : 
CATALOG 


* 
* 
d 
* 
x 
SAVINGS TO 90% * 
INDUSTRIAL • MFG. d 
* 

* 

* 

+ 

* 

* 

ei 

* 


BARGAINS IN MARINE * 
AIRCRAFT * AUTO * 
HARDWARE 
Send 506 (or $1 for fast delivery) 


ж * AIRBORNE SALES 00. den. ога 


#8501 Steller Dr. PO Box 2727. Culver City, CA 90230 
Ж Satisfying Customers Worldwide Since 1945 


+ кон нн нн 


Start Profitable Business Part Time 
Repairing 
Small Engines . 


Millions of lawn mowets 
need regular tune-ups and, 
sharpening. Foley shows 

you how to cash in on this ® 
money-making opportunity. 
Mo experience necessary. 
Operate your business from 
your garage, tool shed or 
small shop. 


Foly's NEW Lawn Mower Repair Rica shows you how to 
make money at once. You get everything to operate a suc- 
cessful business. Receive pro- 
Foley Will | gram one day... start making 
money almost at once. No Fran- 
Finance You chisa Fae, Minimum Investment. 
que JE E ON эш шш шш ша ш 
MANUFACTURING CO. 
1288 Foley Building, 
Minneapolis, Mn. 55418 
{ Please send complete information. 


g same : 
|j Address 


l) 
-i 
l 
State 7 — A 


“ color catalog showing 
` all of the Kirsten pipes, 
i accessories and tobaccos. 
KIRSTEN PIPE CO.. INC. Dept. Е 
PO Box 70526 Seattle, WA 98107 · 


THE ORIGINAL 


BASEMENT TOILET 
Genuine P Mm 


FLUSHES UP TO 


SEWER OR SEPTIC TANK 

-No Digging Up Floors- 
INSTALLS EASY. ANYWHERE! 
Write McPHERSON, Inc., Dé» PS 


Box 15133 Tampa, Florida 33684 


The BRAINMAKER 


Only if you can stand your 
kids being smarter than you are! 
WFF 'N PROOF 
The Game of Modern Logic 
by Professor Layman E. Allen 
With intensive use, averaging more than 


increases in nonverbal 1.0. 


$13. 
WFF 'N PROOF, 1490-KG South Blvd., 
Ann Arbor, MI 48104 


20-point 
Scores. 


LIQUIDATORS ғ INVENTORY 


5 


Corporation 


NOW YOU CAN BUY DIRECT FROM A LIQUIDATOR! 


Bailey Sales Corporation, Liquidators of Inventory, offers Giant savings to you, not by large volume buying or cheap 
imports. Our method is simple! We buy excess and bankrupt inventory from companies all over the U.S. Many items 
can be purchased from us below manufacturing cost alone. Pictured below are just a few of the hundreds of items which 
appeared in a recent publication. 


INTERNATIONAL HARVESTER 
HEDGE TRIMMER 16" 
SUG. LIST $34.95 ea. 

OUR PRICE 
$14.95 ea. GOODYEAR 
TERRA-TIRE 
13 x 500-6 
TUBELESS | 
SUG. LIST $26.95 ea. ` 
OUR PRICE $10.95 ea. 


o‏ د 


am 


9 H.P. TECUMSEH 
3/4" 0.0. CRANKSHAFT 


OUR PRICE $69.95 ea. BICYCLE SLIK 10-0-10 AMPS 
20 x 2.125 SUG. LIST $6.95 ea. 
SUG. LIST $4.49 ea. OUR PRICE $2.49 ea. 


OUR PRICE $1.99 ea. — Ө 2 TON 
SEES HYDRAULIC JACK 
SUG. LIST $15.95 ea. 
OUR PRICE $6.99 ea. 


TIE ROD HYDRAULIC 
CYLINDER 4000 P.S.I. 
SUG. LIST $139.95 ea. 


АМЫ ets 
KIT 4 WIRE | BEAM #4652 


SUG. LIST $9.95 ea. 
OUR PRICE $3.49 ea. 


SUG. LIST $7.95 ea. 
OUR PRICE $3.49 ea. 


The catalog that you receive is sent to over 40,000 manufacturers, distributors, and wholesalers within and outside 
the U.S. These products are offered to you and are listed in a monthly publication, “LIQUIDATORS of INVENTORY.” 
These items are constantly changing every month. If you are in business and your products relate to lawn and garden, 
motorcycles, tools, agriculture, all types of industrial and wholesale items, this catalog can be an asset to your company. 

Bailey Sales Corporation offers volume buying with substantial discounts to wholesalers and manufacturers. It's 
also a great opportunity to get into the wholesaling business. Check our prices above; they tell the story. Buying at 
these prices you can make money. 

Fill out the handy order blank below and send for your “LIQUIDATORS of INVENTORY” catalog today for $12.00 
per year. Outside the U.S., $24.00 per year. 


R il | f | Subscribe to "LIQUIDATORS of INVENTORY" and receive 12 


issues per year for $12.00. Outside the U.S., $24.00 per year. 
МАМЕ .. _ S 


ADDRESS 


CITY a — _ 
Р.О. ВОХ 127, CORUNNA, МІ, 48817 . STATE. EE zip — — — 


Start your own 
money making business! P 


Hundreds of Belsaw trained men ' 
have succeeded in this fascinating „ CEE | E 
and highly profitable field... | | | Sr 


YOU Can Do It Too! 


Nevar before have money-making opportunities been so 
great for qualified Lockemiths, Now lucrative regular 
lock and key business has multiplied a thousandfoid as 
millions seek more protection against zooming crime. 
Tet there's ñiy one Lechgmith fer every 17,000 people! 
Train FAST at Hama = Collect CASH PROFITS Right Away. 
You're "in business" ready to earn up to $12.50 an hour 
а few days after you begin Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in-spare- 
titme—or fulltime in a high-profit business of your own, 
Hundreds we've trained have done it, So can YOU! All 
topis plug professionel Key Machine given you with 
Course. These piys practice materials and equipment, 
ample, изга lessons, axpert Supervision, 
business-bullding guidance will enable you to KEEP 
THE MONEY COMING IN! ideal for retiremeni—good 
jobs too. SENO FOR EXCITING FACTS—Ne Obligation! 


ALL SPECIAL FOOLS AND Pere INCLUDED! 


Tells how you quickly 
train to be your own boss 
in a profitable Sparetime 
or Fulltime business of 


PRO KEY ! "Send for your 
YOURS С gue 

reae И 

albi одй ар іа DN а E 1MY Study Council 

мез ® үш cae HO REK BELSAW INSTITUTE 

BT эй wil poar шө TRIAL! 119A Field Bldg. 

nrbe ‘ui Kansas City, MO. 64111 


| BELSAW INSTITUTE 
Г 119A Field Bldg., Kansas City, Mo. 64111 
Lid Please rush FREE Book “Keys to your Future.” y 
| І 
| ей мама і 
{ Tells bow І 
i ку 1 
g Locksmith — i 
" шү Eng m 


{ 
NE aaa 
ш ee кш нв m m m eed 


Our wood-burning home furnace, 
connected to your existing 


forced-air system, can provide the 
heating economy and dual fuel 


self-sufficiency you’ ve been 


seeking. 
Think it over 
Consider the timeliness of our 
off-season discount plan, too. 
Then contact your local participat- 
ing dealer, or get in touch with us 
for more information. 
Box 127 - YZ 
La Farge, Wi. 54639 
[608] 625-4430 
| | . Dealer Inquiries Invited 
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im t‏ لوا 


TOOL USERS 
Use STHRATE-CUT Cutting Guide with 
any portable circular saw, jig saw or 
router. Extends to 8'6", reduces to 51" 
for short cuts and portability. Clamps 
to paneling, doors and other long work 
Rip 4x8 sheets down the center: trim 
1/16" off a door. Make precision 90” 
cuts, tapers, angles, dados, bevels, 
grooves. Unbeatable for scoring wall- 
board. Guides utility knife. Here's how 
this sturdy aluminum tool works: 


ча |, 
ir 


(1) Patented connector joins and aligns 

(2) two 51" guide sections with four set | 
screws (3). C-clamps (4) attach guide 
to work. Tool follows guiding edge (5). 
Clamps and illustrated instructions in- 
cluded, only $19.95. We pay handling 
and shipping. Send check or M.O. to: 
R.A.K. PRODUCTS, Department 5-19 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis. Hes. 4% tax. 
U.S.A. ONLY... 


Е; <Я едас auy watch | 


ry . LEARN AT HOME 


Unique Sweazey rH pagal develops your 
watch repair skills step by step at 
home in spare time, No previous ex- 
perience needed. Low tuition, Free 
sample lesson 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 448, Fox River Grove, Illinois 60021 


3. b ien ELECTRIC POWER 


Build your own 110-Volt Electric 
Plant from used parts. Will oper- 

ate lights, power tools, healing 
units, brush-type elect. motors, 
plus charge batteries and arc 
weld. Ideal for boats, campers 
and portable shops. Plans $7.50 
check or М.0, CHAPALA co. 


MICRO TIT MIKE” 
WIRELESS MICROPHONE 

; World's smallest; solid state, self-cantain- 

f Ж ed. Picks up and transmits most sounds Wi 

without wires up to 300 ft. through FM Ra- D 

1 dio. Use as mike, ampf., alarm & alert sys., o] 
hot line, baby sitter, etc. Money back guar. 

B/A, M/C cds, COD ok. $18.95 plus $1.00 BM 


i post. & hdlg. Calif. res. add tax. Mail orders IM 
e 


SIZE a Disc, Avail. AMC SALES, INC. 
4" x" ху" Dept. C, Вох 828 = Downey, Calif. 90241 
CED ш ш аш кй EN кй UND ша Би кз па ша пз шш шш иа 


NEW $19.95 BADGE-A-MINIT™™.CAN 
MAKE YOU $25 TO $100 PER HOUR 


Now, at half of the previous cost, you can make 
colorful, plastic-protected, metal pin-back 
badges instantly! Make them when 


_ and need them to make 
dem. BIG profits taking orders for 
MT slogan buttons or photo mir- 


rors that you sell for up 

to $2.50 each. Parts cost 
you just pennies! For more 
information and your 
FREE SAMPLE BUTTON 
write to BADGE-A-MINIT, Ltd., 
Dept. Р5-48, Box 618, х; Salle, Ill. 

61301. Or send $19.95 (plus $1.75 shipping and 5% sales 
tax for Ill. residents) for the system, including hand die press, 
color coded dies, one dozen badge parts and illustrated 
details and instructions. MONEY BACK GUARANTEE! 


HI-COMPRESSION 
22 CAL- PELLET FIRING 


| AIR PISTOL 59„ 95| 


опіу 


* No Permit Required 
* Purchaser must be over 21 d 
* FREE: 50 rounds of Reusable 22 Cal 
Ammo and a Supply of Targets 


This high compression air pistol slams eight 
hard-hitting 22 cal. pellets into its target without | 
reloading. Just snap back the bolt, turn the „ 
cylinder and you're ready for the next round. A" 
molded hand grip, long barrel, and ring sight 
provide unusual accuracy and comfort. Onl 

$9.95 plus 754 for postage and handling - if CO 

send $2.00 good will deposit and 1-14 postman the 
balance plus COD charges. F ammo and 


targets included. State age when ordering. Not 
sold in N.Y.C. я күт 


Honor House Dept. 37AP74, Lynbrook, N.Y. 115637 
„ М.Ү. Res. add appropriate sales tax i 


BLANK "DETECTIVE" REVOLVER | 


required 
* Purchaser must 
| beover 21 | 
* Not sold in NY or Calif. 


This 8 shot revolver looks and feels like a real Ms 
detective. undercover gun. Fires loud 4.5 mm E 
blanks as fast as you can pull the trigger - perfect ™ : 
for sports. stage. dog training, etc. Swingout cylinder ejects 
empties and reloads like the real thing. Only $2.98 plus 50d 
for postage and handling. Add $1. for 80 rounds of ammo: 
$1. for genuine leather holster. Money back guarantee if 
nol satisfied. (State age when ordering.) 


Honor House Dept. 97DN74, 


Lynbrook, NY 11563 


Now you can build your 

own Mason & Sullivan 
heirloom quality, antique + 
reproduction clock. 


Over 20 different models 
available in do-it-yourself, 
pre-cut or semi-assembled , \ 
form for all levels of skill. | ! 
Grandfather, Grandmother, 
wall, desk, mantle and more. 

All solid 34" hand- matched | 
kiln-dried hardwood in wal- 

nut. oak, cherry or Honduras 1 
mahogany. Imported preci- 
sion movements and chimes. 
Solid brass dials. Clocks 

youll find challenging to | 
make and at a savings you ` 
can appreciate. So, if you're | 
looking forthefinestclocks |, 
around...don't waste 
another minute. Build a | 
Mason & Sullivan. It's well 1 
worth the effort 


Send for our 
new 36 page 
catalog today. 


iis. 


O Please send me your new color 
catalog of top quality antique repro- 
duction clocks I can Build 

O enclose 50g for catalog 


Name 
Address 
City/State FID Ic 


Mason & Sullivan Co. 


Dept. PSA8, Osterville, МА 02655 


МД | 


d | | 
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1 
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LIMITED SUPPLY OF 
PILOT'S GLASSES 
AVAILABLE NOW AT 
REDUCED PRICES! 


These 1 

precision ^W 

Flight 

Glasses are now MONEY BACK 
available to the public : GUARANTEE 
for only $9.95. If you could buy m 

them elsewhere, they would probably cost you over $20 

Handcrafted, these glasses feature hardened metal 
frames (in your choice of gold or silver). Impact-resistant 
polished glass lenses. And selective ray-screening 
capabilities (a must for pilols, great for you ). 

Your satisfaction is guaranteed. if you don't find that your 
new Flight Glasses are worth more than $9.95, simply mail 
them back within 30 days. Your money will be retumed. 

To order, send check or money order (include $1. for 
Рае and handling) ta Precision Optics, Р.О. 

ox 14006, Section A, Atlanta, GA, 30324. (Please spec- 
ify gold or silver trames.) SPECIAL: Order now and get 
TWO PAIR for only $18 plus one dollar handling charge 


A LIMITED OFFER FROM PRECISION OPTICS 


ll race! POWERFUL MUSCLES FASTI 
Fantastic New Discoveries in the science of 
bodybuilding. Add inches of powerful mus- 

it cles to arms, chest, shoulders and legs. Se- 


g crets on trimming the waist with ultra- # 
modern methods-—fast! FREE BOOK!! 
WUniversal-K, Box 6694, Detroit, MI ee 


ELECTRONICS 


5151 ANNUAL I 


CATALOG 
FOR 

EVERYTHING ү 
IN ELECTRONIC | 
PARTS, KITS, 
کے‎ TOOLS, AND! 
سس یا‎ BOOKS, YOUR 260 PAGE 
BUYING GUIDE FOR STEREO! 

HI-FI, TV'S, RADIOS, HAM EQUIPMENT | 
Ica, TAPE RECORDERS, AUTO STEREO ANDI 
MORE! DON'T DELAY .......... CHUTE 


WRITE FOR YOUR FREE 
COPY NOW! 


BURSTEIN-APPLEBEE | 


В 

l 

- 3199 MERCIER, KANSAS CITY, MO. 64111 
} DEPT. PS 4 
f 

: 

i 

i 

6 


——— 


NAME 

ADDRESS 

CITY 
ISTATE ZIP 


l V eau dimus in E ج‎ 


Unadorned 
power tools eT 
...they do the ` 


same job as tools © 


costing up to 5 times as much. “7 


We skipped the chrome to save you money...but 
we did not skip anything on performance. Actually 
we skipped more than just chrome, we cut o 
every costly frill that wasn't absolutely needad. 

Our tools are not exactly flashy. We 
are the first to admit it. But in arti- 
cles covering test results on AMT tools, 
written by leading publications such as 
Popular Science, our tools have been 
praised over and over again. In spite 
of their low prices, our tools are full 
scale and offer full performance and 


recision. 

ERE'S HOW WE DO IT... First, we don't claim our 

tools should sell for five times the price! Just that 
our tools do the same job...with the same accu- 
racy, ease and speed...and will last at least as 
long. AMT tools cost less to make and are sold 
direct. They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
sold in retail stores would be much higher in price. 
We use no magic, let's be specific: 
SIMPLICITY... AMT tools are soundly engineered 
to eliminate every frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 


DIRECT-FROM-FACTORY SAVINGS...You save a 
bundle, yet we offer a double guarantee backed by 
a 45-year-old company with millions of satisfied cus- 
tomers...and hundreds of orders pour in daily. 
LARGE VOLUME . . Our own foundry and large mass 
production facilities plus large buying power all 
work to keep costs down. 
STANDARD PARTS... Our designs use standard hard- 
| ware items wherever possible. By aviod- 
з. ing custom-made parts we pass on tre- 
pA с mendous savings to you. 
If you are looking for power tools 
that perform like units costing many 
times our low prices, order today and уры '! be one 
step closer to many hours of woodworking satisfac- 


tion. Fill 


 JOINTER-PLANER.....; 5:22". cost in 


mv adjustable tables. For planning, joints, bevels, 
uts to 14" depth. Fence adjustable 0° to mM Steel 
Knives, dual guards. Use any mo- 

tor. Precision ball bearing indus- 
trial model, $10.00 add'l. Wt. 19 
lbs.. f.o.b. factory. 


10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and com- 
pare it with any similar machine at any 
price. If not satisfied, return it for 
prompt, no questions asked refund, We 
pay the return shipping charges. 


10-ҮН. FULL SERVICE GUARANTEE 

Any part or parts of these AMT power 
tools (except motor which carries a one 
year guarantee) which become inopera: 
tive for any reason within ten years 
after purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage. 


AMERICAM MACHINE & TOOL CO. 
4th & Spring 5t, Royersford, Pa. 19468 


| lit] 
S HH 


= | 


AMERICAN MACHINE & TOOL CO., Dept. PS 


[] 8" Power Saw at $39.60 
[] Standard Rip Fence at $5.50 
O Long Cabinet Rip Fence at $6.50 
[] Ball Bearin E at $9.50 
[] Belt Sander at 
[] Disc Sander Attachment at $14.50 
О Mitre Gauge for Sander at $2.95 
Г] Jointer Planer at $48.60 
[] Ball Bearing Spindle at $10.00 


ADDRESS 


zum n HEU LLL GU GG 


| ЗАО 


juu ttt t Ht NOW 


Royersford, Pa. 19468 
Please send me the units checked. [Sene in full enclosed d E ME. 
$5 deposit each item enclosed, balance C.O.D, | must be fully satisfied or will return 
unit within 10 days for full refund. No ново asked. 


НЕМЕ Set of 8 Turning Chisels $20.90 


cm Brand "m "mm meter | 
| E developing full 1 hp 7 lbs. (Purchased 


s aratel 34.85 h an 
ee tare, › $9990 


MT 

POWER SAW 8" tilt arbor saw . . . cross- 

cuts, rips, mitres, cuts, com- 
pound angles, dadoes, coves, moldings. Completely 
assembled with ground cast iron table, |. 
safety guard, splitter, mitre gauge. 
Less blade, motor. Rip fence for . 
easier work alignment, $5.50 add'l. 
Ball bearing model. $9.50 add'l. 
Takes 1А h.p. motor or larger, 
силния blades, attachments. = 
ы 22 lbs., f.o.b. factory. 


FREE OFFER, HT, 
cabinet base plans, . . . 3950 
with one piece of 44” plywood, convert 
your $39.60 saw into a floor model with 
a huge 27" x e юр Takes cabinet rip 
fence, $6.50 add' 


BHT SANDER А precision unit. Н changes 


seconds. Heavy, sander includes 4" x 36" sanding 
belt. Uses 15 h.p. or larger motor. V-pulley drive 
and multi-purpose drive spindle. 
Disc sander accessory, $14.50 
add'l. Mitre gauge, $2.95 add'l. 


| 18 ibs., f.o.b. factory. 370 
3 WOOD LATHE iiin a ade к, 


units. Sturdy cast iron with tubular steel bed. 
Lever action tail stock, 
two-speed pulley, fits 
any motor. Set of 3 
high speed turning chis- 


els, $7.80 add'l. 4" 
face plate, $2.90 add'l, 15 Ibs., f.0.b. factory $9490 


ë " ИРЕР 
. 12" swing. industrial 
4 1000 LATHE ; size, does same job as 
$75 units. Tubular steel bed rails, screw action tail 
stock, 3-speed pulley. Use any motor. 3 high speed 
; turning chisels, $7.80 
— add'l. 4" ic P anre 
Е $2.90 add'l. 


f.o.b. factory. $ 
Set of 8 turning chisels $20.90 4900 


DELUXE BALL BEARING 4° WOOD LATHE... 


12" swing, similar to 4' model with heavy duly, double 
shielded, Verbi cese bearings. 3 high speed 
turning chisels, $7.80 add'l. 4" face plate, фри 

$2.90 add'l. 30 Ibs., f.o.b. factory. 5900 


WOOD SHAPER Kf Makes beads, coves, 

moldings, tongue- 

and-groove joints, etc. Accurate cuts at high speeds. 

Sealed gene -for-life ball bearings. 

Less wood, Takes 14 h.p. motor or lar- 

er, standard cutters. Optional M M 
own assembly, $4.50 "І 


"Р fob. factory $ 
m BUY DIRECT 2990 


... USE THIS HANDY 
ORDER COUPON 


x 


ч 


E. Motor Г] $29.90 (with other item) 
[] $34.85 pu MET separately) 
[] Wood Shaper Kit at $29.9 
[] Opt. Hold Down УА at $4.50 
[] 6" Swing 3' Lathe at $24.90 
[] 12" Swing 4' Lathe at $49.00 
Г] Deluxe Ball Bearing 4’ Lathe at $59.00 
O Face Plate $2.9 } any lathe 
L] Turning Chisels $7.80 above 


Ls 
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Celestron 


Beauty In Nature 


Celestron 
Photos 


A Celestron telescope will expand 
your perception of nature ranging 
from unexplored macroscopic 
views in a tropical garden; striking 
close-ups in an animal sanctuary; 
dramatic views of the Moon and 
planets; and a journey to a remote 
twirling galaxy. 


Celestron Telescopes for the view home, casual or serious as- 
tronomer, University teaching. Telephoto Lenses for the novice 


through professional. 


FOR A CLOSER LOOK—SEND $2.00 FOR GIANT FULL 
COLOR CATALOG SHOWING HOW TO SELECT AND USE A 
TELESCOPE/PHOTOGRAPHIC LENS. 


(Dealer Inquiries Invited) 


220 | POPULAR SCIENCE 


Celestron International 

2835 Columbia, P.O. Box 3578-E 
Torrance, California 90503 
Telephone (213) 328-9560 


GA. 31402 


| | type target practice. FREE 50 reusable 22 cal. 


ree d of Life 


iS? There are some things that 
wu cannot be generally told . 

." things you ought to know . 
amazing discoveries of the 
hidden processes of man’s 
mind and the mastery of 
^ lifes problems. Write today 
for P booklet, The 


^ San rary 


Mastery of Life. Write to; 
Scribe „ЕЕ. 


The ROSICRUCIANS (AMORC) 
San Jose · California 95191, U.S.A. 


SEE MIRACLE OF BIRTH 


$ gg POST PAID WITH 
98 FIVE QUAIL EGGS 

(£3.25 Without Eggs.) 
You get the new clear plastic 
dome CHICK-BATOR with 5 
Quail Eggs (available year- 
round) and Egg Hatchers Guide 
Book. Complete — nothing else 
to buy. Send check or Money 
Order ee Quail Equip. Cata- 


log — 
G.Q.F. MFG. CO., P.O. BOX 1552.CD, SAVANNAH, 


PROTECT YOUR 
LICENSE PLATE! 


Protect your plate from abra- 
sive brushes, corrosive salt, 
and road tar, This clear, un- 
breakable thermo plastic cover 
quickly bolts in place using 
standard license plate screws. 
Only $3.00, Two for 
$5.00 plus 50е postage and 
handling. 


REVOLVER 


FREE: Targets and 50 reuseable pellets 


| This hard hitting target pistol looks and feels 
like the famous snub nosed revolver in use 
| by most detectives, The cylinder swings out | 
ito take eight 22 caliber pellets and each | 
revolver comes with its own FREE supply of 
ae ets and 50 rounds of reuseable pellets. 
niy $3.95 plus 50¢ for postage and hand- 
fine: Your money promptly refunded if 
ou're not налу satisfied. Not sold in 
ew York Cit 
Honor House Dept. "gren, Lynbrook, М. Y. 11563 


“POWER aA | 
Pellet Er ич Pistol 


FREE 50 Reusable 00) 
22 Cal. Pellets $2 95 


| Rapid firing 22 cal. fully 9 inches long with the 
look and feel of an "undercover" automatic. Snap 
the "silencer" on or remove it for fast combat- 


pellets and supply of targets, Money back guaran 

lee if not satisfied. Just send $2.95 plus 50c for 
postage and handling. Not sold in NYC 
NY State residents state age. 

| HONOR HOUSE Dept. 37P674, Lynbrook, М.Ү. 11563 
NY State residents add state and local sales tax... 


Lime Your Driveway With Thousands 0! 
Cherry-Pie Fruits and Masses of Cherry- 
Blossom Blooms! 


Circle your. patio with a living fence o 


flowers and fruits . . . a spectacular show 
of beauty all spring, summer, fall — right 
up to frost! 


Frame an entire side o! your home or garage 
with eye-stopping beauty PLUS mouthwater- 
ing taste-treats... thanks to plant science 
wonder discovery — this wondrous FLOWER- 
ING CHERRY- HEDGE! 


PLANT SCIENCE DISCOVERS HOMEOWNER'S 
DREAM FRUIT — FLOWERING CHERRY-HEDGE! 
(PRUNUS BESSEYI) 
Just Check These Fantastic Features: 


е SUPER-HARDY DOWN ТО 
35-BELOW ZERO — NEEDS 
NO SPECIAL CARE 


LUSH TWO-TONE FOLIAGE 


@ FLOWER-SHOW BLOOMS BY 
THE THOUSANDS 
massive displays of cherry- 
blossom blooms 


Rich green spring and sum- 


Ф TASTE-TREATS GALORE — mer . 
fall to frost. 
9-month display of tech- 
nicolor beauty 


Up to 40-PINT-BASKETS OF 
CHERRIES PER PLANT 


not 4 years or 5 years from 
now — but STARTING IN 
JUST 90 DAYS! That's be- 
cause it's shipped to you 
all ready to bud — flower — 
fruit THIS VERY SUMMER! 


CK THOUSANDS OF CHERRIES 
WITHOUT PLANTING А TREE! 


d ET FRUIT THIS YEAR—CROPFULS BY NEXT! 


Grows Nearly High As A Man — Smothers 
itself with masses of glorious flowers and f 
bushels of luscious fruit . . . from top to 
bottom! Enjoy first results IN JUST 90 DAYS! 
(once established, yields up to 1,200 cherries | 
а season, «by actual count). 


Incredible FLOWERING CHERRY-HEDGE erupts in a 5-foot-high Flowerwall of Bloom and 
Luscious Cherry-Pie Fruits — STARTING IN JUST 90 DAYS! 
Sweeps forth like a flaming hedge of azaleas — and loads itself down with thousands of 
cherries from top to bottom! 


THINK OF IT! BLOOMS BY THE THOUSANDS PLUS A 
WHOLE ORCHARD OF FRUIT FROM THIS ONE AMAZING 
HYBRID DISCOVERY! 


Who says that for cherries by the bushel you have to nurse, baby 
and coax a tree for half a lifetime? Sure, it used to be that 
way — BUT NOT ANYMORE! Because this year . . . starting in 90 
days — you are going to grow one of the most wondrous sights 
in all of nature . . . Yes, one of the most exciting breakthrough 
discoveries of our century . . . a fantastic flowering hedge that 
surges forth in a torrent of magnificent bloom . . . and then like 
magic, smothers itself top to bottom with armfuls and armfuls of 
the juiciest cherries you ever sunk a tooth into. Cherries so des- 
perate to produce you'll actually pick as many as 30 to 40 pints 
of luscious fruit from each and every plant! Yes, actually pick your 
first fruit this very year . . . and huge bumper crops for years 
and years to come. 


GROWS $0 FAST. 
RESULTS THAT USED TO TAKE YEARS 
NOW START IN MERE WEEKS! 


Just think of the incredible beauty as you line your garden walls 
and walks . . . frame the side of your house . . . screen back- 
yard fences . . . circle your patio . . . or literally ‘bury’ the side 
of your garage under man-high drifts of flowers . . . and then see 
this wondrous ''flowering orchard'' transform itself into a LIVING 
CHERRY FACTORY, so thickly clustered with big, juicy cherries 
the branches actually arch over from the sheer weight of the fruit. 


ONE OF THE FASTEST, EASIEST-TO-GROW FRUITS EVER 
DISCOVERED — SUPER-HARDY TOO, DOWN TO 
35-BELOW ZERO! 


Best of all — unlike tree-grown cherries that demand years of 
tender care PLUS constant spraying, pruning, dusting, not to men- 
tion a ladder to pick them) — with this 
incredible FLOWERING CHERRY-HEDGE 
.. even a 6-year old child can simply 
walk up and pick cherries by the bowl- 
ful right off the plant. Yes, the plump- 
est, juiciest cherfés you ever tasted in 
your life, The кій you'd gladly pay up 
to 79€ a pound for in fine food stores 
. (that is, if you can find them) . 
yours — up to 40 HEAPING BASKETS OF 
CHERRIES РЕҢ PLANT — for less than 
5@ a basket! 
Why you'll feast on them by the bowl- 
ful, day in, day out . . . and still have 
enough left over to "spoil" your family 
with cherry pies, cherry preserves ALL 
YEAR LONG! 


BY FAR THE EASIEST, FASTEST-TO- 
GROW CHERRIES YOU'VE 
EVER HEARD OF! 
And remember this — when you grow 
this fantastic FLOWERING CHERRY- 


, „ Taming scarlet 
Gives you a 


HEDGE you're treating yourself to one of the few "'no-work'' 
wonder-varieties of the fruit world. That's right — they require 
no special care, pruning, cutting or spraying. They're so easy to 
grow even a child can do it. They thrive magnificently in virtually 
any soil, so all you have to do is drop them in the ground... 
water. , , and forget them, It's as easy as that! 


SORRY, BUT OUR SUPPLY OF 
THIS HYBRID DISCOVERY IS LIMITED — 
THIS OFFER MAY NOT BE REPEATED THIS YEAR! 


Now the price of this wondrous FLOWERING CHERRY-HEDGE is not 
the $10 or $15 you might expect (like slow-growing trees would 
cost you) — but a mere $4.95 for a complete 3-plant set, (enough 
for a solid 20-foot hedge of flowers and luscious fruit). Think of 
it! Only $4.95 for CHERRIES BY THE THOUSANDS UPON THOU- 
SANDS WITHOUT PLANTING A TREE! And remember results guaran- 
teed or money refunded (except postage and handling). 

However, because our supplies of FLOWERING CHERRY-HEDGE are 
extremely limited . . . this offer may not be repeated this year. 
And since now is the time to plant this wonder of nature if you 
want to enjoy first results starting in JUST 90 DAYS — act 
immediately! 


© 1978 American Consumer, Inc., Caroline Rd., Phila., PA 19176 


sassssssssesss SUPPLIES ARE SCARCE — ACT NOW *=s=2sencnces 


CHERRIES-BY-THE-THOUSANDS, Dept. JCHA-21 
* Caroline Ad., Philadelphia, PA 19176 
Please rush me the number of FLOWERING CHERRY-HEDGE 
plants | have checked below. | understand they must erupt in 
the most lavish display of both flowers and fruit | have ever 
seen in my life, STARTING IN JUST 90 DAYS, or my money 
refunded (except postage & handling). 
CHECK OFFER DESIRED 
= . 3 FLOWERING CHERRY-HEDGE plants 
plus 35€ postage & handing. 
(enough for 20 feet of flowers and fruit) 
——6 FLOWERING CHERRY-HEDGE plants 
plus 50¢ postage & handling. 
(enough for 40 feet of flowers and fruit) 
——8 FLOWERING CHERRY-HEDGE plants 
plus 75¢ postage & handling. 
(enough for 60 feet of flowers and fruit) 
Total amount enclosed S. — PA residents add 6% 
sales tax. Check or money order, no CODs please. 


only $4.95 


only $8.95 


only $11.95 


Мате 
Address Apt. # 
CI Se 2p 


„0205.200 NN Div. of American Consumer, INC. «assasasssases 
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11° Bandsaw 


This is the only 11" bandsaw 
available that offers 
unlimited cut-off capacity 
on workpieces up to 3%" 
wide, thanks to our 
exclusive reversible blade 
guides that let you twist the 
blade to a 30° angle from the 
frame. Our patented 
self-aligning pulley design 
eliminates the need for 
continual tracking 
adjustments... and setting 
the blade tension is as | 
simple as matching the indi- 
cator on the tension gauge 
with the width blade you are 
using. There's no guesswork! 


4" Jointer 


The Shopsmith Jointer is the 
only jointer offering 
individual blade leveling 
screws and a unique blade 
clamping wedge that 
eliminate the need for 
match-grinding all three 
blades to the same exact 
size. Now you can sharpen 
your own blades and make 
leveling adjustments while 
the blades are on the 
machine. The Shopsmith 
Jointer has the longest table 
surface (28") and the longest 
fence in its class. The infeed 
table extends beyond the 
outfeed table for added 
support during rabbeting 
operations. 


6" Belt Sander 


With the Shopsmith Belt 
Sander, tension adjustments 
are automatic. Our exclusive 
tensioning knob releases 
the belt quickly for removal 
and returns to the proper 
setting AUTOMATICALLY. 
Tracking adjustments are 
also virtually automatic, . 
thanks to Shopsmith's high 
crown drum design. The 
working table may be used 
across the belt, parallel to it 
on either side, or at any 
angle you decide! A single 
knob control lets you tilt the 
table from 20* toward the 
belt to a full 45* away from it! 


18” Jigsaw 

The exclusive built-in blower 
directs a steady flow of air 
on the cutting line at all 
times to keep it free of 4 
sawdust. Another benefit of 
this feature is blade cooling, < 
an important consideration 
when cutting plastics or 

metal. The Shopsmith 

Jigsaw will easily accept fine 
jeweler's saws which 

provide the thin, hair-line 

cuts so vital to the art of 
marquetry. By loosening a 
single locking screw, the , 
tubular arm can be easily 
removed, converting the А 
Jigsaw into a Sabre Saw 

with UNLIMITED capacity! 


WORLD'S STANDARD IN WOODWORKING EQUIPMENT 


today! 


Shopsmith, Inc., Dept. 1593 
750 Center Drive 


Vandalia. Ohio 45377 Name— 
Yes, | want to Discover The Address 
Difference in Shopsmith Tools! Send City 


more information (at no obligation) 


State 


Discover The Difference... Get The Complete Story On The Tools That Make Woodworking  . 
Easier And More Convenient, Too! Send For More Information Today! 


Dept. 1593 * 750 Center Drive* Vandalia, Ohio 45377 amm mmm mmm mm шыш пыш NN шын шыш кыш шыш шын кш шыш пыш пш 


LEATHERCR AFT CATALOG! 


| The Tandy Leather 

catalog has everything you need 

for designing and making a collection of 
leather handbags, wallets, moccasins, belts 
and much more ... Write for your free 
Tandy Leather Catalog today or for faster 


| service call toll free: 


1-800-433-7110 
IN TEXAS CALL 800-792.8798 


Dept. CPSK 


n шз» 2808 Shamrock 
Fort Worth, Texas 


76107 


| Please send my FREE Tandy Leathercraft 
| catalog. 


Name 
Address 
City 
State 


You'd be proud to buy her an organ this 
good...but how would you feel if you'd also 
built it? It's a special kind of satisfaction. The 
gift of a lifetime of magnificent music, crafted 
with your own hands! 

And you can do it! You need no prior 
electronic or mechanical abilities. Just the 
capacity to follow instructions. Every step is 


| clearly detailed, every component is supplied. 


You'll find the assembly process as enjoyable 
as the music which follows! 

And what music! For this is a truly fine 
instrument you will build. Far superior to most 


"My father built this 
Schober Organ for me!" 


BUILDING 
CLEANING 


CLEANS BUILDINGS CHEMICALLY 


Proven system instantly 


cleans any brick or stone. $485.00 ` 
Now you can clean homes and PROFIT IN 
buildings — any brick or stone ONE DAY : 
surface, aluminum or wood 1 
siding, steel and concrete, etc. : 
— with a low-cost chemical 
system that removes years of " 

ниши тру” dni 


p instantly and harmless- 
y. Simple method. No skilled 
labor required. Just apray our 
exclusive chemical on the sur- 
face and rinse it off with cold 
water. 


а home in one day 
and earned that 


—Richard V. 
NEWEST, FASTEST-GROWING, AND MOST- 

PROFITABLE SERVICE BUSINESS IN THE WORLD! 
THE MARKET 15 ENDLESS... 


i Hrick, Stone and Aluminum 


Siding Homes OVER 

@ Commercial Buildings, 000.00 
Store Fronis and Signs 4 | 

B Industrial Factories and 


Plants 

e Schools, Churches, Hospitals 
батл and Municipal | 

сагане а ИО “All last month 1 
@ Smoke and Fire Damage grossed over $1000 
@ Graffiti Removal per week.'' 
@ Mildew, Moss, Algae —John „э 

Remova 


GET STARTED NOW! 


Join our team of trained 
professional dealers. 


Ан а dealer your only inveat- 
ment i in specialized equip. 
ment and chemicals. You will 
be thoroughly trained in equip- 
ment operation, males, adver- 
timing, pricing and manage- 
epe e supply everything 

. It'a an exciting пеш 
Industry with high-potential 
jii earnings. Semil for de- 


THIS 15 NOT A FRANCHISE NO FEES OR ROYALTIES 


“ready-made” organs...easily comparable to 
others at twice the price. Kit costs range from 
$650 to $2850 for all basic components, and 
you can purchase it in sections to spread 
costs out...or have two-year time payments. 

When you've completed the basic organ, 
schober offers a full complement of acces- 
sories...plus complete organ playing courses! 
People have been building Schober Electronic 
Organs for their daughters, sons, wives, hus- 
bands...forthemselves...for 20 years now. Join 
the thousands of delighted Schober people. 

You can have all the details, without cost 
or obligation. Just send the coupon for the 
fascinating Schober color catalog (or enclose 
$1 for a record that lets you hear as well as 
see the quality of Schober). Why not clip it 
right now, before you forget? 


г. А. 
m 


The [V A Animi Dept Р5-114 
43 West 61st Street, New York, N.Y. 10023 


L] Please send me Schober Organ Catalog. 


О Enclosed please find $1.00 for 12-inch L.P. 
record of Schober Organ music 


MEANS 
BIG MONEY 


YOUR "HIGHEST" PROFIT 


ж =ч 


OPPORTUNITY FOR 1978 


THE DEMONSTRATION 
SELLS INSTANTLY! 


— À P — M ee aa ЕЧ 
Write or call Mr. David A. Sheridan (216) 292-4727 Ф 
NATIONAL SURFACE CLEANING CORP. | 
4959 Commerce Parkway. Cleveland, Ohio 44126 
“Cleaning Ihe Face of the Nation” PS4 | 
Нате = 


` |1 Address 
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ALL NEW GUIDE 'N SCRIBE 


ELIMINATE SPLINTERING 


ON PANELING ly, 
es 


AND DOORS! 
SCORES 


Cut >= 
| "BEFORE a 
CUTTING RSS 


SS 


em" USE тн > 
REVOLUTIONARY DEVICE 
for short and long cuts, cross-cuts, 
angle-cuts, tapers, bevels, scores & grooves 


CHECK THESE FEATURES... 
сз One Special 
ММ? Scribing 
à М? Device 


Two efficient (out-of- 
the-way) CLAMPS with „ẹ 
instant adjustment 


ment ^ RUBBER FOOT 
from 0" to 2" C77. PROTECTS 

Two 5' GUIDE BARS with SURFACES 

CONNECTOR for cutting up to 10' lengths. 


$ = 
TA With all portable Circular saws, —_ 
it (Sey sabre saws, ынга & $ Matte knives 


52995 plus $2. 
postage and 


All included in speciai $ 
handling 


introductory offer at.. 
Packed in sturdy carrying case. 
Satisfaction Guaranteed. . .Order Today! 


Send your check or money order to: 
PENN/SCARF MANUFACTURING, Dept. 5-2 
561 W. Covina BI., San Dimas, Ca. 91773 
Cal. residents add 6% sales tax 
Offer good in Continental U.S. only 


NOW! Get in on the 


PROFITS in ( ДА » 


ic I 
ENGINE << ee 
REPAIR! ДЕ 

m 


you" ын 
Work part time, full time — money We 
right at home — we help ory 
you every step of the way. 


No doubt about It...as a small engine pro, you can cash in 
on the huge demand for qualified men in one of America's 
fastest growing industries. You'll be able to command top 
hourly rates of from $10.00 to $15.00 per hour—and that's 
just for labor. A simple tune-up ears as much as $17.50 for 
less than an hours work, and parts, engines and accessories 
will add even more to the profits. 

Plenty of business waiting for qualified men. 

46,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With fully 
accredited Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. People 
will seek you out and рау you well to service their lawnmowers, 
tillers, edgers, power rakes, garden tractors, chain saws, mini- 
bikes, snowmobiles, generators, po carts, paint sprayers, snow- 
blowers ...the list is almost endless. 


Professional 
Tools And 
Equipment 
PLUS f 
HP Clinton ,- 
Engine... 


All YOURS TO KEEP- 
.. All At No Extra Cost! 


NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated...so clear you 
can't go wrong, and with our famous "learn-by-doing' method 
you get practical ‘hands-on’ experience. We also show you 
how 10 get business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure Success right from the start. 


Send for FREE Facts — Do It TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income in a high-profit business of your own. 

Just fill in and mail coupon below (or send postcard 
with name and address) to recei ve fuil information 


by return mail. 

RUSH COUPON TODAY , уп 

BELSAW INSTITUTE : 

539A FIELD BUILDING pode my 

KANSAS CITY, MO 64111 | | 

Е BELSAW INSTITUTE 

i 339A FIELD BUILDING - reh 
KANSAS CITY, MO 64111 Study Council UN E 


[] YES, please send me the FREE booklet that үш 
@ full details about starting my own business in Small - 
Ш Engine Repair. | understand there is No Obligation and 8 
a that No Salesman will call on me. 


f NAME. 


: ADDRESS А | 


| 
i 
| 
-— ———— 
4 
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224 | POPULAR SCIENCE 


Build the Clock 
You Most Admire 


The Eli Terry 


20-1/2" high, 13" wide 


Complete Kit 
1381-T12 Walnut 
$99.00 plus 
$2 50 postage 


Complete kit 
1381-T11 Cherry 
$92.50 plus $2.50 

postage 


Just One of Our Classic Clocks 


| have enclosed correct a- 
mount for Eli Terry Clock kit | 
and postage 

Send 1978 Clock Catalog 104 
pages--all components. I have 
enclosed $1.00 — 

I have enclosed 25¢. Send 
full-color music box brochure 


Г] 


(Please print clearly) 
Address. 


Mail To: 
CRAFT PRODUCTS CO. 
Dept. 02, St. Charles, IL 60174 


EASY TO USE CEMENT MIXES 


QUIKRETE' 


concrete, mortar or sand mix for 
do-it-yourself patching, pointing, 
patios, driveways, walks, fire- 
places, block or brick walls, set- 
ting posts and hundreds of other 
uses. 


FOR MORE INFORMATION WRITE 
QUIKRETE, COLUMBUS, OHIO 43229 


BOOKS 


SOLAR 


49 
PUBLISHERS 


X 


e METHANE 


© WIND 


AND OTHER 
ENERGY 
SOURCES 


AT LAST! 


All significant books on solar energy available by mail 
from a single source. Send for our comprehensive cata- 
log. Including solar energy conversion tables and detail- 
ed descriptions of most books. Send '2.00 for catalog. 
Refundable. 

ENERGY BOOKSTORES, Dept. PS-25 

4525 Comber Ave., Encino, CA91316 


| 


Unimat—5-in-1 Machine Shop — World Famous 
unimat- the precision lathe that converts to 
vertical mill, drill press, surface grinder and 
polisher—over 100,000 in use by R & D labs, 
inventors, hobbyists and precision machinists. 
A complete miniature machine shop In a craft- 
wooden storage chest. Reg. $279.00. Add 
$5.00 for shipping. 
1000-A3 Unimat 5-in-1 Shop 


Send .50 for Complete Unimat & Accessory Catalog. 


Rockwell Speed-Bloc Sida Piki grip design for 
one hand use. Thumb control switch, offset pad 
for 4 way flush sanding, 12,000 OPM. 100% Ball 
Bearing, 5/64 Orbit, 2 Amps. Direct Motor to pad 
Meg Pad size 4'5" x 4Vs", Add $2.00 for ни! 


. Reg. $64 

ONRI NY Pee a yearns sper trees a s» | 
Skil Cordless Drill 
forward or reverse and can be recharged 


hundreds of times to perform with full power 
Recharger Included. On and off trigger lock, 
Chuck key stores in handle. No cord needed, 
self-contained power-house with rechargeable 
energy cells. High torque, 300 RPM, Use indoors, 
outdoors, land, sea or air. Light weight only 2.7 
lbs. Recharger works on 115 volts A.C. No. 1702 
has a Y4” geared chuck and No. 1702 SP has a 
3" geared chuck. Add $1.25 for shipping. 

| 1702-537 Skil Ve" Cordless Drill А $18.98 
17025P-537 Skil 3&' Cordless Drill $19.98 


and Screwdriver—Operates E 


& 55m» 5 аша 


McGraw-Edison 4" Belt Sander—Sands flush in 
corners, Big 20 square inch sanding Pad. Uses 
standard 4''x2134" belts. Powerful 7.5 amps, 1 
H.P. burnout protected motor. Die Cast Alum. 
housing. Add $3.00 for shipping. ч EE 95 

3530-59 М.Е. 4" Belt Sander ....... $52.95 


McGraw-Edison Variable Speed Drill Press—700 
to 2000 R.P.M. Drills, sands, reams, bores and 
grinds with the precision of profession models. 
Powerful 2.7 AMP motor. Capacity 3e" in steel, 
34" in wood. Drills 0’ to 2*4," deep. Safety lock 
(chuck key). Add $3.00 for shipping. Reg. $89.95 

1420-59 М.Е. Drill Press .............. e $52.9 


McGraw-Edison H.D. 6” Bench Grinder—with | 
Hone Attachment—8 amp Motor, Sealed Ball 
Bearings, Vibration-free performance, Features 
hone attach. for fine-edge sharpening. Built-in 
drill sharpening guides. Eye shields, water trough 
and adjustable tool rests. Rubber shock mounts 
and holes for bench mounting. Die-cast Alum. 
housing. 36 grit and 60 grit wheels. Grinder speed | 
3450 RPM. Hone Mer ME Va Add $4.00 for 
shipping. Compares to $ alue. 
4401-59 Grinder with. Hone .. .... Special—$54.96 


SILVO (BRAND NAME) TOOL CATALOG! 


THOUSANDS OF EXCITING TOOL VALUES: 
Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
well, Dremel, Skil, Nicholson, Disston, Millers 
Falls, Helios, Wellsaw, Plumb, Kennedy, Huot, 
Ridgid, Crescent, Vise-Grip, Audel Books, Unimaf, 
Wiss, Channel-lock, General, Pony Clamps and 
many Nationally Advertised brands of tools and 
supplies. We ship Coast to Coast at prices hard 
lo beat. Send $1.00 for our big SILVO TOOL 
CATALOG today. 


Note: Reg-—Mfr's suggested list price. 25 


со 
medinm End dmi dad dm ЕЕ m tld АО АРУ. E 


Minimum Bank Americard, Just “Charge it" 
Visa or Master Charge or- sad 9e 
der is $25. Show all Nos., - 
Exp. Date and Signature. 
(No Phone Orders Please.) . 


S NLVO HARDWARE CO. 


107 Walnut St., Dept. PS8-4 Phila., Pa. 10106 


i i dL LI I dl Im Lm ‚ШШ 


` TO COMPLETE 
YOUR WORKSHOP 


plus $30 handling and shipping 


The Atlas Band Saw * Handles cut- 
off operations in a wide range of metals 
— from steel and iron, to aluminum, 
brass and copper * Comes complete 
with % hp, 1725 rpm motor * Takes any 
shape stock — bar, flat, square, hex, 
tubing structural shapes, and cuts it at 
any angle from 90° to 45° Max. capacity 
is 4"x6" è 3-speed V-belt and worm 
gear drive offers speeds of 90, 155, 250 
rpm eSwiveling rapid approach/release 
type vise allows fast set ups. Set desired 
cut, and spring control feeds blade at 
proper speed for smooth, fast cuts e Has 
stock stop for repeat cutting ® Converts 
to vertical position for contouring, notch- 
ing, slitting, and other operations in 
metal or wood. Length 41", height 37°, 
width 16%" Extends to 43" length, 4734" 
height in vertical position. 
Елм АЫ 


1 Mail To: ATLAS PRESS COMPANY, Dept. AF 
2019 N. Pitcher, Kalamazoo, MI 49007 


| Please send me the Atlas Band Saw (Model 4359). 
| Enclosed is my check or money order for $225.00. 

(Includes shipping and handling) or charge my order to: 
| C BankAmericard Г] Master Charge 


i Acct. # Exp. Date 
Name 
Address — 


| City/State/Zip , 
O Send FREE Atlas Power and Hand Тоо! Catalog. 
| Michigan residents add 4% sales tax. 

| Available continental U.S.A. only. 


ف س 


` world’ S thinnest, 
most elegant 


LCD е 
.. only $40 


LeMARQUIS 


We sold out each time we advertised LeMarquis. We now 
have more in stock, but quantities are limited . . . so order 
today. LeMarquis incorporates all the latest developments 
in space-age technology. Check these features: 


e World's Thinnest LCD digital watch — thinner than 
most conventional watches — only 6 mm thin. 


* Classic Styling — the look of elegance that will last 
a lifetime, 


* Practical — see the time all the time, displays the 
lime, month, date, and seconds in an 'always visible' 
LCD digital readout. 


• Solid State Microelectronics — no moving parts to 
wear out. Üne easy to buy battery lasts approximately 
a year. 


e Night Viewing — a push of a button illuminates 
the display. 

* Quartz Crystal Design — allows +3 minutes per 
year accuracy. 


AVAILABLE EXCLUSIVELY BY MAIL 

Order today for immediate delivery. LeMarquis comes with 
a gift box at na extra charge. Available only in gold tone 
with imported lizard skin band at $40. If you would 
prefer a beautiful gold mesh bracelet instead of a lizard 
band, add $10.00. 
CREDIT CARD BUYERS: aV. ORDER CALL 
TOLL-FREE 24 HOURSAD 


(800) 854-3831 


TO ORDER IN CALIFORNIA, 
CALL COLLECT (714) 540-4444 
DWS marketing International d 

17875 Sky Park North, Suite С, Irvine, California 92714 | 
Call our toll-free number or send your personal check. money order, 

or credit card information to us. We accept B/A, VISA, М/С. AM. 
EX. Add $1.75 for insured shipping and handling. California 
is e 6% uh lax. 


у 30 DAY NO-RISK TRIAL — 100% SATISFACTION GUARANTEED = 
Î ‘If within 30 days you are not 100% delighted with your 


| d selection. you may return it lo us and receive a prompt and ME 
| courteous шнш,” &,0WS marketing international 1977 | M 


SUPER STRIPPER 
Powers Paint Ott s N ™ 
FAST! CLEAN! EASY 0А 


* Furniture « Wrought | Iron, И? A 
Masonry * Autos and Boats d 
* Hundreds more big 


and little jobs 


FOR 4" ^ 

DRILLS 
i Works on а new principle 
1(30 flexible carbon alloy steel 
fingers produce up to 75,000 
stripping strokes a minute) to 
do the fon cheaper, saler and 
last a lifetime. Made of solid 
steel. High- speed “whipping 
action" makes paint, rust, 
scale vanish as if by magic! 
Never buy expensive, danger- 
ous paint removers again! 
SAFE TO FINE FURNITURE 


BOATS, HOUSE SIDING, 
does all big jobs in a 
fraction of the time. 


STOPS RUST DEAD, strips when used as directed. Leaves 


a satin smooth finish, ready 

for рат or stain. No sanding 

needed (won't raise wood grain 

ME А зоа as liquids do). Full Чыл dient. 
rtessiy Soft Goggles. 

$5 Value. Only $2.95. Use with any power tool. 

High-impact plastic. Adjustable headband fits all. 


rusted spots down to the 
bare me fast! Cleans 


y SUPER STRIPPER (Dept. ACD-98) — — 
| Box 489, West Haven, CT. 06516 | 
Please rush......... SUPER STRIPPER(S) @ $9.95 ea., plus 


$1.00 handling. SAVE $2. Order TWO for $19.95. We pay | 
postage. Order: O COARSE for big jobs O FINE for furniture | 


О Also rush SOFT GOGGLES @ $2.95 ea. ppd. | 
| Enclosed is $ ........ (Please add applicable sales tax.) 
| CHARGE: O Master Charge (C BankAmericard/Visa | 
| Асс. # Е Sorry, по CODs | 
| Interbank # Exp. Date | 
| PRINT NAME 


| ADDRESS 
| CITY ——— AE га, LÁ 
ا‎ 


— — == Dealers’ Inquiries In vited. س‎ = = onl 


Introducing the Amazing 


| CLIMB ABOARD THE REVOLUTIONARY 
SPACE RANGER AND JOIN THE SPACE AGE.| 


e Vertical take-off and landing, 
hovers like a helicopter 


@Flies forward, backward and sideways. 
@Powered by four jet engines. 


ФРіапѕ and construction packages 
for $97.50: also available, a 
complete kit with no parts to buy. 


For Information Package | 
AMEI poster and PENAS 


Send check or money order to:- 

SPACE RANGER CORPORATION 

119 TERMINAL BUILDING, BOEING FIELD 
SEATTLE, WASHINGTON 98108 


Name 
Address 
City 


e 


EASY-TO-ASSEMBLE KIT 


"355. 


For 3'6" diam. Other diams. from 4 to б at 
comparable savings. All diams. adjust to 
floor-to-floor hts. of 8' 12 "to 9'6". 


©The Iron Shop 1977 


People who've іосќей everywhere tell us there 

| isn't another spiral stair around that touches | 
our combination of pres and quality of mate- | 
rials and workmanship. We believe it! 
САЦ C OR WRITE FOR FREE BROCHURE: 


[то:1 The Ir Iron Shop, Dept. 8-А, Box 128, 400 Reed Road, | 
Broomall, Pa 19008 Our Tel: (215) 544-7100. 


| 
| 
МЫН Аа le ج‎ ae ee d | 
| 
Street | 


Po ~]‏ | و 


| We a accept Master Charge a and BankAmericard. 


THE IRON SHOP 


MANUFACTURERS 


SPECIAL OFFER 


HY DRAU LIG 


$395 РОВ 
The SERVOTROL HYDRAULIC 
wot 


= ru 

qualitv unit. 

for homeowner, Unique hydraulic system, simple design 
with proven quality components. 4-сус. engine, single | 
stuge апи gear pump. hydraulle cylinder mounted on 
heavy duty ° beam attached to steel frame main body. 
Provides К. log cupacity (2675 in price range. 

All rotating parts safely encased. Cylinder action auto- 
matically stops on release of hydraulic valve actuating lev- 
er. Designed for one-man operation. Handles at balance 
point for eaay carrying. Send $35 (Ga. dere gei add 3r- 
P pete freight collect) to SERVOTROL, INC., Р.О. Box 
48, MONROE, GA. 30655. (404) 267-8323. " DEALERS 
INQUIRIES INVITED. 


Always Include 
Your Zip Code 
When Answering Ads 


BASEMENT TOILET 


Flushes up to existing sewer or sep- 
tic tank by powerful, self-contained 
pump operated by normal water 
pressure. No digging up floors. Clog 
resistant, easily installed. Make 
basement into game room, den 
apartment with private bath. Financing available. 
Write for free literature. | 
SANDERS, Dept. J-26, Box 92102, Houston, Tx 77206. 


Locate coins, jewelry. gold. silver, other valuables 
with world-famous White's electronic mineral /metal 
detectors. Call toll-free for location of nearest dealer. 

. 800- 447- 4700 (in IIl. call 800-322-4400) 
= 
Pines ELECTRONICS, FREE 
Ss) DEPT PBBG Literature E 
1011 Pleasant Valley Rd , Sweet Ноте, OR 97386 ™ 


STAINED 
GLASS 


ideas, books, and sup- 
plies. 
BIG STARTER KIT 
йп! у $14. : рр. 


nmi uli ЭЦА ZUDJL ТАН i kife 


ene ЕИ chart, and dealer sndormatian, 917 
^" ч E 
| p Ж = 
| Dealerships _ жас 


Send 50* for fascinating | 
catalog of kits, tools, | 


AMAZING 
PISTOL GRIP 
TORQUE HEAD 


DEFEATS THE MOST 
STUBBORN SCREWS, 
NUTS AND BOLTS! 
Eliminates Wrist Fatigue- 


Multiplies Turning Power- j 
Available in Metric and Inch Sizes. `, 


` Complete 20 Piece Sys- 


tam includes: 
Have you ever struggled with a rusted nut, boll or screw until your „е Pistol Grip Ratchet 
arm and wrist felt as if it were tuming into a lead weight? Or, Orive Head 
have you ever stripped a screw slot to the point where it was e 2 Flat Screw Drivers 


simply impossible to grip? Our new Pistol Grip Torque Head | 
System overcomes even rusted and corroded nuts, bolts and | 

screws! The secret is in its unique pistol grip head, with lin- j e 5 Hex wrenches lor hollow 
gertip control ratchet action. Allows you to drive or loosen LE head screws 

screws, nuts, bolts, sockets in one continuous action. Pro- ERE e 1 Awl 

vides complete control, as there is no need to release pres- hy e 8 Sockel Wrenches for hex 
sure or shift your hand. Ideal lor use in tight positions IDE nuts and uy ay? гиа ME 
where you must work in quarter-turns. FE a .5, МЕ, 


The Pistol-Grip itself provides you with a grip that will è Filled Viny! Carrying Case 

never slip, even with greasy and swaaly hands. Il lets e Fingertip Ratchet Control-Func- 
you app ` straight атп torque for maximum leverage tion Switch provides Forward, Middle 
with minimum effort. Gives your wrist a mechanical (Non-Ratchel) and Rear Settings. 
advantage thal literally multiplies luming power! 


NLY ФӘ. 

| Try it for 15 days ы $9 95 

| Satisfaction Guaranteed or Money Back 
The Secret's in the Head. 


» 2 Philips-type biis (no. 1 
sans 


CREDIT CARD i m 
CALL TOLL FRE 

FOR FASTER DELIVERY 
800-621-8318 


-83 
In Illinois call 
800- 


Fingertip Ratchet Control “d dE 


Quick-Tight Chuck Ring 


b, o Non Slip Pistol Grip 


BEACON SCIENTIFIC 


Dept. 763 482 Sunnse Hwy © Rockville Centre, N.Y. 11570 


| Please Check Desired Boxes Below. 

С] Send one Pistol-Grip Tool System at $9.95. plus $1 00 
postage and handling. 

O Send two Pistol-Grip Tool Systems at $18.95. plus _ - ~ 
$1 50 postage and handling. ر‎ are 

CJ Send three Pistol-Grip Tool Systems at $27 95. plus m 
$2.00 postage and handling 

Specify: O Metric ar O Inch 

C] Check or M.O. enclosed (New York residents, add sales 
tax) PRINT NAME 

O Please charge my Credit Card 
O Bank Americard O American Express 
O Master Charge 


Account No 


ADORESS 


Intabank No. Fup. Date CITY 
Signature 


| © Beacon Scientific MCMLXXVIII, a Division of Beacon Photo ЭТАТЕ IP Cl 


UNIQUE SPORTS CAR KIT 


for VW. Fun, Easy to Build... Laser 
cera $2 isi m page color catalog Sand $10 for catalog, : 


| Trave Trailer 
Kit 
Build Tum ее лз 


Available 5 pie 
c = ері. 
ыы... pm — 690 E. ard St. 
“лы C ..Cokato, MN 


Sleeps 4 npact, lightweight Wei ighs панаа 960 ibs., 
| about B5 ibs. hitch weight, Easily pulled by small and big cars 
Assembled in about 3 days with manual, All hardwork completed 
al factory. Mo special tools, Summer coolness, winter warmth 
with dual wall construction. Fully equipped. Furniture moulded 
into interior walls. No screws or rivels lo loosen, Write BURRO, 

I foi full coda 


M-10-PB $2.95 EA. plus 30€ postage тар рар yp E 


FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH 
THE BUTTON AND COMB BLADE SPRINGS OPEN. 
9 OVERALL LENGTH WITH LOCKING DEVICE. 
WESTBURY SALES CO. 373 Maple Ave. 


Westbury, N.Y. 11590 PB-4-PS 
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Build a family heirloom that can last for generations. 
You make it to order. Choose Cabinet Kit in Standard or 
Deluxe Model, in your choice of walnut, cherry or pine. 
Both Kits include pre-cut, mitred, easy-to-assemble parts 
with simple assembly guides. 
Optional 30-note disc mechanism 


DELUXE 
MODEL 
Cabinet Kit 

from $5925 


postage-paid 


i 
| 
| 
J 
| 
I 
| 
Deluxe footed cabinet features i 
delicately etched glass door, ‘‘coach’’ style | 
brass handle and four gracefully turned col- i 
umns in your choice of three select cabinet | 
woods. Kit includes everything you need. 1072" | 
high x 102" wide 5v; " deep, with hinged door | 
І 

1 

I 

i 

| 

i 

I 

i 

i 

E 


With Movement: 
[] Solid Walnut $99.95 
710384 


L] Solid Cherry $94.95 
710392 


Cj Solid Pine $89.95 
710400 


for easy access to optional Swiss works. Save 
money and order Kit complete with Thorens 
Swiss movement and 5 Swiss starter discs of 5 
lovely melodies for as little as $119.95. 


i Print 
== _ | — | Name 
m FREE Address 
i Woodcraft Collection Catalog 

, Clip and mail coupon today. Ё City 


гла Ü— ——————— n — € а 
WOODCRAFT COLLECTION 
1400 North Fruitridge Ave., 


Please send me postage-paid ___ 
[] Enclosed is my check or money order for $ 
or my O Master Charge 


STANDARD CABINET KIT 


L] Please send my FREE Woodcraft Collection Catalog Only. 


Easy to assemble | 
Cabinet Kits 


available in your choice 
of walnut, cherry or pine... 


alw BIO 


postage-paid 
Footed cabinet uses antique brass hinges 
and has convenient brass carrying handle. 
Kit includes pre-cut wood parts, door 
glass, all hardware, hinges, sandpaper, 
glue and complete assembly instructions. 
10%” high x 84%” wide x 4" deep, with 
door that swings completely open for easy 
access to optional Swiss works. Save 
money and order Kit complete with 
“Lifetime” Thorens Swiss movement and 
5 Swiss starter discs of 5 lovely melodies 
for as little as $89.95. 


Build this heirloom quality 
ifetime MUSIC BOX 


is imported from Switzerland, made by the famous 
Thorens music craftsmen, and comes with five music discs 
featuring charming traditional tunes. 

Purchase Swiss Movement and music discs with your 
Kit now and save $10. Movement also available separately. 
All items postage-paid with this order. 


Box 1174/ Terre Haute, Indiana 47811 


Thorens Music Box Kits. 


[] Visa/BankAmericard Nambe 


Expiration Date 


DELUXE- CABINET KIT 

Cabinet Kit alone With Movement: Cabinet Kit alone 

L] Solid Walnut $39.95 Г] Solid Walnut $129.95 L] Solid Walnut $69.95 
710343 714345 714378 

Г] Solid Cherry $34.95 L] Solid Cherry $124.95 L] Solid Cherry $64.95 
710350 714352 714386 

O Solid Pine $29.95 O Solid Pine $119.95 L] Solid Pine $59.95 
710368 714360 714394 


C Movement Only $70.00 710376 


SIME, LL S Fi 


WPJ/WPK 


W-10A OB 


UNIQUE STAIH KIT 


ONLY :395.. гов COMPLETE 


"n 
12 riser stair kit for aT AY 
"1 Lamm eee md нё | 


Clock Case for 99, 


floor-to-floor heights of 7 6" 
to 8'4" (other sizes avail. for 
heights up to 3'B"). Steel center 


beam with 4/16" thick steel QUALITY 

tread supports. Steel GRANDFATH EH 
handrail and posts. Kit 

includes 1" thick CLOCKS AT 
plywood treads for FACTORY DIRECT 
carpeting. (Oak or 

pine treads also PRICES А 


ос F а Completely finished 
and assembled 

B Kits with pre-cut 
parts 

B Beautiful solid 
woods (walnut, oak, 
or cherry) 

B Solid brass West 
German movements 


Now you сап use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 

. You can own this power tool for only $50 down. 


: | - ! "CT. SEND FOR m Other clocks 
Our unique (patent pending) design makes this 30-Day FREE Trial! EXCITING FACTS aly күн 
handsome open riser stair extremely easy-to- as М-м "ТТК, ; - 
assemble. And now. a manufacturing breakthrough NO OSLIGATIO o pens UE шен рен s Prompt delivery 
makes the "price complete" an extraordinary value. RUSH COUPON inis ‘ Money back 
| Е guarantee 
© The Iron Shop 1978 TODAY! TEE”. Kansas City, Mo. 64111 
| шш шш иш иш шш шш ын EN кн dip eee - челине {гее brochure. 
етер mer inquiries 
| pe 329A Field Bldg., Kansas City, Mo. 64111 р 205/943- 8839 or 943-1244 


| Call or write for free brochure: 


| А D 
TEM 1а YES Please send me complete facts about - Dealer Information Available 
| i PLANER-MOLDER-SAW and f on TII 
| Street - details about 30-day trial offer. - 
| City State ^n l Name E | хде "IS [| 
m - IKI ING 
ress 
' ' - - Р. О. Box 998, Foley, Alabama 36535. Visit 
THE IRON SHOP g City = — I our showrooms, Highway 59, South ol Foley 
та i | I and Highway 98, Fairhope, Alabama. 
MAALIEN PARERS turi. — ——— tn rn mm m m аа 


The world's most 
complete 


AUTOMOTIVE 


CATALOG 
FREE: 


< 160 Pages! Crammed with 
over 100.000 parts, accessories, 
everything for all makes, models, 
sels of foreign and domestic cars. 

verything for RV's, trucks, motor- 


CRAFTSMAN STOCKS 


HARDWOODS 


Mail Coupon for 
NEW 152 page 


\ 


Cycles too. Incredible values! In- 
credible selection! Write! 


SEND 25* to cover postage Jc WHIT NEY(co. "If 1 had the tools and materials 


and handling. GET $1.00 | bui "nm vi "Le. fron 
CREDIT good for any purchase | Р.О. Box 8410 Dept Р5-4 to build пу own bike ] om 


] 


NNS 


AND HOME WORKSHOP 


of $10.00 or more. 1917-19 Archer Avenue scratch, I don't think I could build CATALOG 
' шы R. Duo one any better." John Jurenka, E 8 Pages of Pre-Cut 
Santa Monica, CA — Hardwood Clock Cases, 4 
Save assembly costs when you build your е реча RR шск Movemania 
rugged work or play machine (in just 6 — 12 mese wooos | OVER 4000 ITEMS : 
hours) with an easy kit from Carl Heald, Inc. Amaranth .| Your complete source for fine 
Choose from 10 bike, 8 tryke models; engines Coco Bolo „ Red | Woods . . . and everything you'll s 
from 5 to 16 Н.Р. All have Comet torque | fOak • Benin «| пово мог vOut, wood Ише 
converters (no shifting); full suspension Power Tools and Hand Tools, over i 
(smooth ride); tubular steel frames (shrugs off 100 picture frame moldings, in- 
rough going). Optional electric start, lights for mE poa Bec igre 
licensing, other accessories. | hand for your convenience. Com: ' 
Warning: plete or 'icture f uide shows 
; ; color and grain. Mail Coupon for 4 
Electronic g quem NEW wins your catalog today! | 
T 'Self Adhesive, Vinyl Plastic. EM. A4 — — " А p W! | 
Burglar fe 4"x 5" Red and White om at — И -— SUPER Maie o Ne Cu : 
Alarm Use for houses, apartments, | = : perdi amr 1 V { ТВҮКЕ Sycamore а net and Desk Trim! Stanley Power 
mobil homes, cars, etc. | eS à 3M beat with | and still more B Tools at DISCOUNT! 4 
SAFETY SIGN COMPANY | | Уу 3006 %0пез FIETTICTTIT 


515 Carbonera Drive 
Santa Cruz, CA 95060 


An ATLAS BODY? In] 


my method of DYNAMIC. TENSION, 
starts giving results you can „5 
feel and your friends will P 
notice. B Е useful muscles. 
Gain weight t, if needed. Lose 
“pot belly." Send your name and 
address for 32-page book—FREE. 
CHARLES 5 ATLAS, 49 West 23rd St., 


Special Offer 
— Опе FREE 

accessory 
with Dike or 
tryke order! 


Carl Heald, Inc. 
Dept.PS-84P.O. "Box 1148 
Benton Harbor, MI 49022 


Write today for free brochure 


x CRAFTSMAN Wood Service Company à 
l| Dept. B-48, 2729 S. Mary St., Chicago, IL. 60608 i 


is Rush new 152 page color catalog. | enclose 
50c for postage and handling. 


i 
ا‎ В 
و ج چ‎ 


City n tate Zip J 
L ET FI ПЕШ ШШЕ ШШ ЕШ ОЕШ EE ШП 


А-1 CHRISTMAS GIFTS 


TRAMPOLINE Kits (Jumbo 6' X 12' 


E. 29.00). Free literature, Trampoline 
Gk ES PS. 2867 Highway 138, River- 
da GA 30 


AUTOMOBILES 


` 100,000 MILE AUTO CLUB OF 
AMERICA, Newsletters, Patches, Cer- 
tificates, Decals, Membership Cards, 
More! 310. MCA, Box 179, Mustang, 
OK 73064. 


RETUNING FOR MAXIMUM ECON- 
Y. Average mileage increase 55%, 
horsepower 5-10 %. tails Free. Tech- 


neering, Box 1688C, Columbia, MO 
5201. 
MY $500 Electrical Car, Patented, 


Good Mechanic with Electrical knowl- 
edge: Build for Fun Profit, Information 

3.00. Zuelco, 1320A Dorchester Ave., 
Boston, MA 02122, 


A CAR that never needs refueling? 
"Yes. Not a Sterling, not Electric, Com- 


SAVE GAS NOW! BUILD YOUR D. 
j BLEE TAT VOLKSW. 


logue $3.00. 15.00, infor 1918 Me- 
to, Menlo Park, CA 94025. 


пш тышып шшш ыт uq 


FK TRUE or False? 50 mpg carburetors. 
Box 206-8, Berea, KY 40403. 


CITIZENS BAND RADIO $9.95 Elec- 
ironic unit converts all automobile AM 
or AM-FM radios to 40 channel CB re- 
ceiver. Uses automobile antenna - com- 
-pact - installs easily. One year war- 
ranty. National Brand Distributors, Box 
675, Hartford, CT 06101. 


TWENTY car saver formulas, 
ir bills. 


$ 0 New York Ave., 
rooklyn, NY 11216. 


„2 AUTO SUPPLIES & 
EQUIPMENT 
AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at 


counted Prices for Mechanics. Send Self- 
gAddressed Envelope for 


Dept. PS4, 


" Associated Distributors. 401 Augusta 
St., Cincinnati, OH 45202. 
* ALTERNATOR /Generator Rebuilding 


Book. Details: Hedelund, Box 5686, Las 
Vegas, NV 89102. 


> TUNE-UP while-U- drive. 
MU eee: 


neering, 
"4. 


IUNII: "Spanish: language Au- 
tomobile Repair Manual. Over 500 
“Pages, 1000 illustrations. Now $24.95. 
Automotrix, Box 11023, Darien, СТ 


^ NEW Ingenious 

Products (catalog). 
Lakeside, OR 97449. | 
2 UTILIZE THE CORONA ENERGY your 
auto ig 


Mechanic's Tools / 
Mack Products, 


You can install using ite а and 
c 


Tracy Corporation, 9450 
“#104, Dallas, TX 75243. 


ELECTRONIC ALARMI  Super-Loud 
olice Siren Sound! 90-Day Warranty! 
oney back Guarantee! Send $21.95. 
AEG, Box 204A, Dayton, OH 


کے 
HYDRAULIC JACK горат kits, parts‏ 
and supplies, Catalo 00. Hydraulic‏ 
Jack Packing & Too Co. General P.O.‏ 
Box 3, Staten Island, NY 10314.‏ 


STOP  DIESELING, RUN-ON. 
Miniature device. Any 


AUTO PARTS | 
FOREIGN AND DOMESTIC 
Factory specialist Colt, Cricket, Lo- 
tus, English Ford, Sunbeam, Simca. 
DISCOL 
Save 20% 
Borg-Warner, Delco, Lucas, 
Motorcraft, etc. Fast UPS delivery, 
COD or bank chg. Wholesale-Retail. 
WORLD WIDE AUTO PARTS 
208 N. York Rd., Bensenville, 
li 60106 Telephone (312) 595-1600 


NT PRICES on name brands. | 


CLASSIFIED ADS $4.25 per word, per insertion. Payment 
must accompany order, or charge to your BankAmericard 
or Master Charge. Minimum 10 words. First word in bold 
capital letters, rest of ad upper & lower case. Bold cap 
words, $1.00 per word extra. All cap bold headline or white 
space, $18.00 per line. CLASSIFIED-DISPLAY ADS $235 
per inch, per month. Complete details on request. Adver- 
tisers using a P.O. Box number must furnish complete name 
and street address for our records. 


CLOSING DATE for May issue (on sale April 24) is 
March 8. Send classified orders to M.C. Ansbro, Classified 
Adv. Mgr., Popular Science, 380 Madison Avenue, New 


York, NY 10017. 


3 AUTO TRAILERS & 
CAMPERS 


BUILD YOUR OWN RV! SAVE $551 

IT'S faster and easier than you think 
with GLEN-L KITS - PLANS - FULL 
SIZE PATTERNS, Dozens of models - 
CAMPERS.. = TRAILERS . 5th WHEELS 

MOTO OME . PICKUP 
CAMPING TRAILERS. Pictorial instruc- 
tions especially for amateurs assure fac- 
tory-like results you'll be proud of. 
VAN CONVERSION PLANS $5.00, Send 
$1.00 for illustrated details plus RV 
Kits/Equipment catalog, GLEN-L RV's, 
REC EU Rosecrans, Bellflower, СА 
SOTOG. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


$3.00. 00 — баво 
dale, Atlanta, GA 30306. 


BICYCLE MAINTENANCE 


shop approved, easily built. 
$3.50. Custom Сус 


rington, CT 06790 


SAVE $55 Parts and Accessories, 
Custom, Dirt, Street, ¢ 
items. 


"STAND. 
Plans 
le, 32 Dogwood, Tor- 


STORE. 
Send $2.00 (refundable) for Giant 78 


Catalog. ROCKY'S, Dept. P.S., 4014 
S. Sag пазу, Burton, MI 48529, 
-— — — Te TE WINT- VEHICLE  — 3 


Clean, powerful, quiet 


our vehicle for $8 using salvage 
auto parts. No gears - wired 
forward, reverse, & brake. 


| Power 

| Send $2 for complete 
| 

| 

| 

(i 


details on wiring, 
mounting, speed 
selection & local 
parts purchasing. 


ELECT-RICK 
—P. 0. Box 1059, LaGrange, Il 

Easy to Build PLANS 

GO KART rA 

MINI BIKE ......... 

TN VER WHEELER 


паш = в 


а ааа ша Fë 


GEARLESS DIFFERENTIAL $10.00 
MINI VEHICLES PLANS 


Dept. А, 
Chazy, N.Y. 12921 


5 AVIATION 


PULSEJET. Throttleable 2.5 pounds 
thrust $79.50. Burns kerosine- asoline, 
Catalog $2.00, Doylejet, 310-C, Mont- 
clair, NJ 07042. 


AIRBOAT, Propeller, Engines, Hubs, 
Mounts, Supplies Corvair, -W Conver- 
sions, Removable  Airdrives. Catalog 
$2.00. Panie- авза, Вох 3301-С, FÉ 

Worth, TX 


BUILD - ече JET HELICOPTER! 
Easy, inexpensive. Detailed plans, draw- 
ings . $6.00. Helicraft, Box 3053-A, 
Redondo Beach, CA 90277. 


COVERS - | 


we M „чш —— i — س‎ ш 


60525 | 


5A HOVERCRAFT 


BARTLETT Flying Saucer — Ultra- 
Light, Hovercraft Powered By Ordinary 
Lawn Mower Engine, Easy to Build. pun 
To Fly. Complete Plans, Photos, Supply 
Sources and Flight Instructions $5 
Write: Herb Bartlett, Р.О. Box 1568, 
Silverdale, WA 98383. 


HOVERCRAFT Plans. АП Sizes: 
Tested Designs, Catalog $1.00. Univer- 
ee с lls: Box 281, Cordova, IL 


AERO-CAR amaning Hovercraft built 
easily with ordinary tools, Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 
plans and booklet, $6.95. Aero-Projects, 
Box 5118PS, Clinton, NJ 08809. 


6 ASTRONAUTICS 


ANTIGRAVITY 
Free Brochure, 
cord, NC 28025 


Device. 
ox 873-N, Con- 


Pro} ulsion 
RDA 


BOOMERANGSI PRO-RETURNINGI 
Championship designs — books, Order 
Free catalog. BoomerangMan, 312 Park, 
Monroe, LA 71201. 


7 BOATS, INBOARDS & 
OUTBOARD MOTORS 


SAILBOATS:  16'. $1,295; 21’ = 
1,985; 26’ . $3, 265; 30° - $9,995. 
ave $2. 000 - $15,000 - more! 7 fac- 

tory molded fi erglass models, Easy | 


terms, Free Catalog, Lu ra Dept. AC-78 
3800, West Highway 13, Burnsville, MN 


Wholesale Marine 


FREE catalog. 
Aron, 61B, Mastic 


stainless fasteners. 
Beach, NY 11951. 


EVINRUDE 1977 Bargains 
sizes , . $1.00 handling 
McCulloch parts . . Electra Marine, 610 
Merrick Road, Lynbrook, NY 11563, 


BOAT PLANS . FRAME KITS . FULL 
SIZE PATTERNS! Huge 128-page cata- 
log! Sailboats - Powerboats - Inboards 
- Outboards . Jets - Cruisers . House- 
boats - Runabouts - Skiboats - Work- 
boats - Hydroplanes . Tunnels - Pon- 
toons - Sport pier, Ah boats = 8' to 49'. 
Easy, proven methods еѕресіа ar 
amateurs include ste 
al instructions, BOATBUILDING SUP. 
PLIES - C-Flex - Airex - Glues - Fas- 
lenings - Fiberglass - Resin . Hardware 
- Rigging - Spars - Sails - Boat Trail- 
er Plans - "How To" books, Send 51.00 
($2.00 Canada) for catalog plus Free 
“Boatbuilding Supplies" brochure. Glen- 
L Marine, 9152 Rosecrans, Dept. SP, 
Bellflower, CA ӨОТОб6б. 


CANOES . KAYAKS . mie Moulded 
fiberglass - canvas = ротова - world's 
largest line - 35c literature - with 
boat builder's manual $1.00, CLARK- 
E E BIN TE Aqualane - Tonawanda - 


-by-step picto 


FIBERGLASS . RESINS - foam - glass 
- epoxies - mat, etc. Factory prices 
- £1.00 for literature - CLARKCRAFT 
5 атта! Aqualane - Tonawanda . NY 


ELECTRIC trolling outboards. 
$100.00. TLK Supply, 
nue, Elmont, МҮ 11003. 


Under 
2030 Byron Ave- 


l— rn 


NEW, patented Hardshell Inflatable. 
Same kit makes Powerboat, Sailboat or 
Bassboat. Free Catalog. Waterbug, 38 
W. Bethune, Detroit 48202. 


OUTBOARDS: Before you pem read 
this. Save money, „00 to Christion- 


| sen, Box 13, ‘Winnebago, WI 54985 


OUTBOARD Motor Parts. Huge "i 
ventory of Басра Манга NS e ш. 


Tremendous do 
1857, Largo, FL 40 

PLANS (260), aeri E Cata- 
logs: Powerboat $1.75, sailboat $1.25. 
Marinecraft, Box 161-P P, Brighton, MA 
02135. 

LOADaBOAT safely, easily on RV's, 
campers, wagons, Free brochure, Deal. 


ers wanted. ad-A-Boat Products, P.O. 


Box 6726, Bellevue, WA 98007. 


CAROLINA DORY/SKIFF 19 
(20 MPH/20HP 25 MPH/35HP) 


Builders Plans only $10.00 ^ Air Mail 
$12.00. Free Plan “Gloucester Guli“ Row- 
ing Dory with 180 page Portfollo 48 Plans 
15/45 ft. Dorles, Sharples & Skiffs, Power 
& Sail. Action Photos & Dory Lore, only 
$5.00 Air Mall $7.00 
TEXAS DORY BOAT PLANS 

Box 720 Galveston, Texas 77553 


OATKITS . PLANS - PATTERNS i 
FRAMEPACS - World’s largest cata- 
logues - 300 modern Ph ate " amateur 


designs in ИРОН АЕ, ; рухо steel - 
aluminum tepbystep'' Facer 
- powerboats - inboard = outboard - jets 


- cruisers - sportsfishers - houseboats - 
hydroplanes - runabouts - sailboats - 
daysailers - trailersailers - motorsailers 
- multihulls - KAYAKS . canoes - supply 

foams e - resin - n - - C-flex 
ата - Balsa - ware - Cata- 
кш Ырп t - with Boatbullders Guide 
K CRAFT - 16-S Aqualane- 

23.00. иат - New York 14150. 


BATTERIES, 
GENERATORS, ETC. 


AC ENGINE generator 2500 watts 
p JJ Enterprises, Box 693, Osh- 
osh, WI 54902, 


11 - DO-IT-YOURSELF 
SWI 55 МОЧЕ 


On 


MUSICAL 


er, ‚Же, 


BUILD your own sofa, loveseat, 
chair—free brochure, Keller Furniture 
Co., 12710 Pacific Hwy. S.W.. Tacoma, 
WA 98499, 


SAUSAGE Maker explains 227 page 
illustrated book, Home curing smoking, 
meats, fish, poultry, sausage. 110 rec- 
form Cures, наше equipment. For in- 

rmation rite: Kutas, 181-88 Mili- 
tary, Boral NY 1420 


TELEPHONES 
Supplies, Catalo 
Diego, CA 9211 


Unlimited, 


uipment, 
Н Box 11 | 


TA, 


SOLAR, WIND CATALOG with com- 


plste plans, books and s available. 
end $1.00 to: Scientific Energy, Box 
248, 11 Renuad Neue. Dover, NH 
03820. 

CLOCK lamps, kits or assembled. 
63136. 10820 Linnell, St, Louls, MO 


FREE “Information, Energy making 
catalog. Homecraft, 2350 W-47- А, Den. 
ver, CO #0211. 


HOMEBUYERS Inspection Kit. Home- 
buying prerequisite, Manual 
pig Н Box 24626, Kansas City, 


GSP 


аван anagn. l-4348.. 


tlonnaire 
(PS4). 4 Dayton, H 45420. 


"IMMEDI-HOT" - Turn on the tap, 
have hot water 'immedi-hot'ly. Pays 
for itself in energy, water, time saved. 
Parts, installation and instructions - 

0,05 , , . "IMMEDI-HOT", P.O. Box 
1172, Youngstown, OH 44501. 


UNIQUE SOAPBOX CAR, Easily Built, 
Plans $1.00. Ladd, Box 1952E, Des 
Plaines, IL 60018, 


CONVERT PORTABLE CIRCULAR 
SAW. Most functions RADIAL ARM. 
Under $10. Details—photos $2. Dave 
Blair, 1230 Grant #407-PS, San Fran- 
cisco, CA 94133. 


SMALL ENGINE PARTS 


TUNE-UP kits carb kits, 
sets for hundreds of small engines 
. Repair шаннан... special 
= $1.00 for catal T 
Pepco, 138 om W Capito 
ОРО н аА WI 53005 


ont 
ы 


gasket 


SAVE MONEY. Design your own 
поша, Detailed booklet, Order Now! 
$2.50 to: Jack Johnson Enterprises; 
P.O. Sos 34084; Dept. PS-4:; Houston, 
TX 77034. 


` SOLAR 
Plans, $3.00. 
Green, 103 St. 
33431 


* 


Differential Thermostat 
Radio Shack Parts. 
Cloud, Boca Raton, 


AUTO ALTERNATOR 


TECHNOLOGY HANDBOOK 
15 more than simple secrets! Use ENGINE or 
WIND POWER to provide REGULATED 120v 
Ac/Dc up to 100 A (12kw)! It also has зү. 
and core modifications techniques! (A First) Use 
auto regulator or build with IC chips. Plans, sche- 
mms an detailed hookup instructions! Large 
: n booklet— Satisfaction Guaranteed 


SCOA / 
MT. VER 


. div. BOX 2004 
, N.Y. 10550 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete list 
of Mig. cost, specifications, on ali 
alternate sources of energy - Plus 
Booklet of Plans avaliable for do-it 
yoursa fers. —$3.00 


Energy Service | 
51 Maple St.. Wilton. N.H. 03086 


Country Living Needs 


Coffee Mills, Kraut Cutters, Oil Lamps, Oak 
Kegs, Churns, Copper Kettles, Wash Pots, 
Wood Stoves, Harnesses, Windmills, Plows, 
Pumps, Cider Presses, ‘Canning Supplies, 
|Hardware, & much more! All New Goods. 
|255 page Illustrated Catalogue $3.00... X 
CUMBERLAND GENERAL STORE 

Dept. Pa Rt. 3 Crossville, TN 385555 


WIND GENERATORS | 


4 & 20 KW, Parts for Jacobs 
Info Packet $2.00 
Paul Biorn 


DAKOTA WIND AND SUN, LTD. 
Box 1781, Aberdeen, SD 57401 | 


Pienc, "аон NE WIND! 
ЖЕ WS LOW-PROFILE WINDMILL 


20 It. dia. Vertical Axis Design devaleps up te 
tee WATTS of FREE zzvelt Electricity. 

HEW INVENTION uses high terque, lew speed 
arms, with hinged Пара [a sew principie], to 
eresie the werkds only PRACTICAL wind gen= 
amater, Belt free рівня. 

INFORMATION: $3.00: VIF ENTERPRISES = 
PLAMS: S 38.88 o Р.О. BOX ГОП! it 
п SALT LAKE CITT, UTAH вап 


ALTERNATIVE "m 
SOURCES OF practical 
ideas 
ENERGY usin 
SOLAR 
MAGAZINE. WIND 
WATER/ 
METHANE. 
Sample Copy Free 
$1.00. Brechure. 


ASE, DEPT. P, Milaca, ММ 58353 


eee | sopini D OOICMHOC 


3»-—- LASERS UNLIMITED 
` CONSTRUCTION PLANS — with 

parts sources 

40 Watt CW COs Laser ........ 

100 KW Nitrogen UV Laser .... 
Helium Neon Gas Laser 

Solid State Laser Rifle ......... 
Solid State Laser Pistol ........ 

Dye Laser ............... Speen ter р 
Pocket Laser 

COMPLETE ITEMIZED LIST 

laser companies with addresses, phone 
numbers and available aurea 
sheets 

LIST OF BOOKS, REFERENCE DATA 
AND GOVERNMENT INFORMATION 


on latest laser developments — auto- 
matic updating available .......$4.00 
LASERS UNLIMITED 


BROOK ROAD, MONT VERNON 
NEW HAMPSHIRE 03057 


CONVERT TV TO 
6 FT. WIDE SCREEN! | 
Do-It-Your: 
Project a giant 5'x6' picture onto wall or 
screen. B&W/Color. Kit contains detail- 
| ed Plans, Inst, and Precision Lens System. 
Only $15.95 ppd., or write for 
Freg illustrated details. 


The Macrocoma Co., Dept. BH 
Wonton اك‎ РА 18977 | 


Do-it-Yourself 
Repair Parts 
Catalog 


Save Labor Costs! 
Save to 40% on 
Zip-Penn Repair Parts! 


For real economy, fix your own equipment with 
Zip-Penn first-quality, fu guaranteed replacement 
parts. We offer a full line o 

* CHAIN SAW PARTS 

* LAWN MOWER PARTS 

» SMALL ENGINE PARTS 


Catalog carries hundreds of items including chain, 
guidebars, sprockets, араа needs, and chain 
Saw accessories; mower blades, hubs, starter parts, 
mufflers, filters, etc., plus service tools, safety 
clothing, other accessories, Write for your free 
copy today. 


Dept. Q82, Box 6329 
Erie, PA 16512 


DRAIN • IRRIGATE - 
CIRCULATE • SPRAY i 


[Heavy-duty rustproof ball- ' 

bearing pump. Stainless 

ishaft.1 HP 1200 GPH 60' high Ws 

lor 3000 СРН 25'well.5200 GPH max. 114" in. 


1"out.Beltordirect drive. Use !à HP or larger. 
Money back guarantee P'pd cash with order $19.95 
LABAWCO Box 35,BelleMead,N.J. 08502 


SECRETS! 


for EXPERIMENTERS, CRAFTSMEN, B 
YARD MECHANICS, AND INVENTORS! 


ALTERNATOR SECRETS: Get 3 KW 110 
from auto alternator! Build power plant— 
charge batteries, weld, run power tools, lights! 
10 volt AC for transformer devices (not 
motors)! Secrets for windmill use! Build cus 
tom regulator! More! New manual $4.00 


AND! Books on how to: run a lathe, heat with 
wood, build wood stove, windmills, electric 
cars, blacksmith forge: motor books and more! 
FREE INFORMATI ION! WRITE TODAY! 
Lindsa : 


12-S4 


ROOT CELLAR — WINE CELLAR 
Water cooled for more consistant 
temperatures but won't increase wa- 
ter or electric consumption or bill. 
Any size from 4 to 40 cubic feet. (Mot 
recommended for apartment dwell- 
ers.) Build it yourself. Cooling plans 
$5.00 (+ 35g tax for Conn. residents) 
and a self-addressed stamped enve- 
lope to: 

THE DOM APPLIANCE 
P.O. Box 2994, New Haven, CT 06515 


SCIENTIFIC SYSTEMS INC., 


| Now at last offers in kit or completed form 


such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, 
and high powered lasers, 


transmitters, ultra sonic devices, super Nigh hi 
e 


voltage generators, intrusion and sensing 
vices, scientific personal protection items, 
and many other hard to find products. Send 
1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
‚0. Box 716 Amherst Prof. Bidg., Amherst, 
N.H. 03031 


12 HOME CRAFTSMAN 


“GETTING Started in Stained Glass" 
50c, Whittemore, Box 2065X, Hanover, 
MA 02339, 


CATALOG FULL-SIZE FURNITURE 
PLANS - $1.00. Refunded with first 
order, Traditional, Early American, over 
150! Furniture Designs, 1425 Sherman, 
Dept, CS-78, Evanston, IL 60201. 


1600 CATALOGS listed and described. 
Sources for everything nak cou: 
$3.00. MASTERLOG, Box 24413 
land, CA 94623, 


WOOD . Domestic and Imported 
Hardwoods, 4000 items! Clock, musical 
instrument kits. Tools . . . discount 
prices. Hard-to-find hardware, 152 page 
catalog 50c, Craftsman, Dept. ВХ-48, 
2729 Mary, ‘Chicago, IL 60608. 


SAFETY Helmet, work with sawdust, 
spray paint, asbestos, fiberglass, other 
hazardous materials safely, Free litera- 
ture. Safeshop, 286 Forest Ave., Massa- 
pequa, NY 11758. 


HARDWOOD Toy à 
assorted. Catalog 25c. Woodworks, Box 
19238, Saginaw, TX 76179. 


WATERBED-——kKing size, four poster. 
Plans $2.00. WBA, Р.О. Box 206, 
Owensboro, KY 42301. 


"UTRUCK-M-EARGE'' Wood Toy Plans 
$2.50, Criss-Cross, Box 324, Wayne, NJ 
07470. 


pui VENEERING 
CATALOG 


world's rarest 
pre-Joined veneers, 
та Б cho 


е © veneers simply, instantly. Catale 
споме дир contact cement sas | 
tha learn fast. Send for free cat- 

al nowt MORGAN, Dept. PO2KS4 


LJ . St, "Louisville, | Ky. 40204 1 
ar ene, BE — = 


12А FOR THE HOME 


AMAZING wood heater . automatic 
forced air - heats entire home - 2 models 


from $249.00 - Write Box 3, Rockton. 
IL 61072. 
13 TOOLS & 


MACHINERY 


SMALL FOUNDRY Furnace, Supplies. 
Free Literature, Pyramid Products, Dept. 
М. 3736 South Tth Avenue, Phoenix, 
AZ 85041. 


МАМЕ т оен TOOLS BELOW 
WHOLESALE! яну Closeouts. Over- 
runs! Unbelievable ffers! Catalog $2.00 
(refundable). Herrema Tools, Box 103- 
PS, Hudsonville, MI 49426. 


BANDSAW BLADES, Any Size, Free 
сарак. Bandsaws, 8921hy49, Sonora, 
CA 95370. 


LOG SPLITTER, hydraulic, low cost, 
easily built, parts, prices, complete, 
plans, instructions, 10.00. Paragon 

oducts Inc., am Cindy Lane, Seven 
Hills, OH 44131 


STAINLESS STEEL screws, nuts, 
washers. Sizes #0 to 2" Diameter. Free, 
10 page, Illustrated Price List. Fastenin ng 
Products, Box #151B, Cheltenham, P 


LATHES - Unimat, Maximat, Sher - 
line. Metals - Micrometers, Catalog 
‚00. тыру уг 1424 Barclay, Spring- 


$1 
| field, OH 4 


1600 CATALOGS listed and described. 
Sources for everything imaginable. 
$3.00 MASTERLOG, Box 24413D, Oak- 
land, CA 94623. 


METAL Lathe Toolin Milling Cut- 
ters: Catalog $1.00. Milling, Box 73, 
Cedar Rapids, ТА 52406. 


METAL cutting tools. Drills, Mills, 
Taps, Dies, Etc. Discount catalog, $2.00. 
Golden State Industrial Supply Co., P.O. 
Box 746, Belmont, CA 94002. 


NAME BRAND TOOLS at CLOSEOUT 
PRICES! Catalogue $1.00 (refundable), 
National Tool Liquidators, 32 Dogwood, 
Torrington, CT 06790. 


TOOLS, MACHINERY, EQUIPMENT 
FULLY illustrated and descripti 
691 page catalog. Name brand me 
chandise. “WE'LL SHOW YOU A E 
TER WAY TO BUY." MAIL $2.00 (Re 
fundaba}. valley Industrial SUPPE 
302 Louisville Highway, G 
Ale. TN 3170172. 


ина 


4" METAL Cutting Lathe 
Taig. 15048 Proctor, Industry, С 
91746. - P 


NOTICE 


S, GAS GRILL e 


the answer to all those problems associi 
ated with lighting gas grills . . . an 18" 
trigger type spark igniter allows you 
to light your grill from the top while 
standing. Proven completely safe and 
carefree. Offers thousands of lights. 


4 MUST FOR GAS GRILLS 


БЕНО CHECK OR 
MONEY ORDER TO: 


C&M PRODUCTS 
12 MAPLE STREET 
EAST HAVEN, СОММ. 06512 


SATISFACTION GUARANTEED 


14 ENGINES & MOTORS 


REWIND car generator for 110 V.A, è 
pawar аве Plans $3.00. Н. Schmauss 
Cass St., Tampa, FL 33802. 


15А ENERGY SAVING 


UNDERGROUND HOMES, The energ 
efficient, low maintenance home of th 
future. PONE ti ips, different plans 
advantages sadvantages, Seng 
$5.00 to: Tcro erae Homes, Р.О. Во 
1346-5, Portsmouth, OH 45662. 


SAVE 50% on electric ‘bills. Rus 
$1.00 today. Village House, Hos 10 
S-4, New London, NH 03257 


MASSAGE eee 234 CEM, Fines 


Send 
` Box 9 Gar 
dena, CA 902 47. 


100 ENERGY SAVING TECHNIQUES 
Includes heating, cooling systems; re: 
duction heating, coo ling oss: W 
heater; appliances: lighth ng, plus k 
inexpensive changes that save est 
mated $100 - $300 yearly. Se 
$3.00: Dr. Flannery, Box 315, Oxf 
OH 45056. 


GAS . OIL HEATING! Boiler - Fui 
nace. 50:5 Fuel Savings Possible - I 
mediately. $3.00  Techreport, 3085 
Dobbs Ferry, NY 10522. 


POWER-Miser cuts central air co 
ditioner operating costs by 20% o 
more. Guaranteed, $49.95, Thanor En 
terprises, Inc., 817 West St., Wilming- 
ton, DE 19801. 


SURVIVE NEXT WINTER 
OLDTIMER Woodburning  Firepl 
Stoves heat average home without elec 
tricity, For information and  neares 
dealer write: Midwest Stoves Inc., Bo 
1704, Mt. Vernon, IL 62864, | 


SAVE $2,000.00! Make your own m 
sulation at home. MO COMMERCIA;, 
GRINDER NECESSARY! Fabulous book 
shows how, only $1. Satisfactlon abso- 
lutely guaranteed. ASTRAL, Box 201, 
Foneswood, VA 224861. 1 


REDUCE ENERGY COSTS: Shower 
head flow control cuts hot water oor 


| sumption 50% without perceptible 


ference feel. Reduces water, sewage, 
fuel costs. National magazine identifies 
item as inexpensive, dollar-saving 4 
$35 yearly for oil, electricity - спер 
saver. Easily installed, guaranteed 
included and fits 

. Energy-P, Box BE 


instructions 
heads, Send 
Oxford, OH 45056. 


OVER 200 MPG 


According to a newspaper article, 
were the test results of a U.S. pat- 
ented carburetor issued over 25! 
years ago. For a copy of this pat- 
ent containing drawings and expla- 
nation of its principle, send $5 to: 

| I&l ENTERPRISES 

Р.0. Box 11088, Newington CT 06111 
CT. Residents Add 35€ tax 


p= 


SAVE ир to 40% о! your кайы costs. | 
nding foam cures in place. St air 
tration and heat loss. SEALS ic 
SOCKETS (electrically inert). Use around 
vents, doors, windows, FOUNDATIONS, 
i Айһеге to wood, metal, stone, con- 
proved (MPS-Sect. 
.55 postpaid. Dealer- | 


| crete glass. HUD A 
507-6). 18 oz. can $1 
ships available. 


National m О, 
10 No. Main St, Vergennes, VT 05491. 


ENERGY SAVING PLANS: 


Vertical Windmill Fireplace 

Electric Car Log ш 

Home Power Plant Solar Heat 

Electric Bicycle Water Wheel 

Electric Bike биш Waste ( Oil In Home 
i 


$3.00 each — $10.00 any 4 plans — $15.00 all 
plans or just send 9!2"x4l5" addressed, stamped 
envelope for free info. about plans to: 
GOODMAN ASSOCIATES 
4 Barryville Pike, 
Summit Point, W. Va. 
All plans guaranteed, or your money back 


15В ALTERNATE 
ENERGY 


SELF powered Solar Control Kit with 
timer operated pump for water heating. 
Free information, Sunsource of Arizona, 
P.O. Box 27308, Phoenix, AZ 85061. 


SOLAR DIRECTORY 1978, a compre- 
hensive Solar Products Directory $3.00. 
91122. Box 22069, San Francisco, СА 


FREE ENERGY! Make Hydrogen fuel, 
Convert your home, automobile. Flans 
and instructions, $10.00, RDA, Box 873, 
Concord, NC 28025. 


WIND Energy Resources Guide, de- 
tailed description of 30+ wind systems. 
Exhaustive listing of do-it- 2 ota or 
plans, designs, manufacturers, distribu- 
tors. 48 pages, illustrated. Money back 
guarantee, $4. Wind, Бох  14-F. 
Hockville Centre, NY 11571. 


WIND POWER, Comprehensive new 
guide to equipment, storage, cost, main- 
tenance, Complete plans included. $5.95 
postpaid. Books For Pros, Dept. PS4, 


5305 Broadway, Sacramento, СА 95820. 


SOLAR Heatin differential thermo- 
stat, Jo hp A gg n set points, 
manual-auto switch, Sensors included, 
$55.00. Thanor Enterprises, Inc., 


West St., Wilmington, ‘DE 19801. 
SOLAR 


own electricity. Cell only $8.79. Cell 
and 1.5V motor $9.85. Inventor kit, 
cell, motor, gear, axel, wire, solder, 


with instructions $12.75. Postpaid. Box 
1364, Largo, FL 33540. 

PATENTS . Fifteen Important г: Solar 
Collector U.S, Patents. Send $5.00 
(less than Patent Office price}. Tenax 
rr ela Box 885, Westfleld, NJ 


SOLAR manual for homeowners. Ma- | 


terlals, applications, exam "ir costs, 
manufacturers, Indexed, de led, easy 
to read, Understand solar equiniment be- 
fore uying, . Applied Solar 
Products ох 27 . Havertown, РА 
19083. 


3" SILICON SOLAR Mir approxi- 


mately 1% volt, 1 am $7.50 each + 
1 postage ‘and dling +66 | 
alif. residents tax. Altaneray, РОВ 


695, Ben Lomond, CA 95005. 


SOLAR HEAT FOR YOUR HOME, 
in stock, complete systems and 
components, descriptive Price catalog 
$1.95, Solar Sree. С ronnie Dept., Box 
3378, Clay, KY 4240 


SOLAR Directory. SEs sells what? 


3000+ ta ТА drd edition. $20.0 

Solar Data, 13A- Evergreen Rd., Hamp- 

ton, NH 03842. . —— ^ 
HYDROGEN. . Make your own fuel, 


Electrolyzer Construction Plans, $10.00, 
L. L. Spicer,  Lineville, | IA 50147, _ 


^ SOLAR BOOKS 


First time ever all significant books on 
solar energy available by mail from a 
single source, Send for our сот: 
prehensive catalog. including solar 
energy conversion tables and detailed 
descriptions of most books. Send $2.00 


for catalog. Refundable. ENERGY 
BOOKSTO ES, Dept. PS-12, 4525 
Comber Ave., Encino, CA 91316. 


17 BURGLAR/FIRE ALARMS 


^ QUALITY Bur Burglar/Fire Alarm uip- 
ment, Catalog Sûc. Steffens, Box 624B, 
Cranford, NJ 07016. 


^ ELIMINATE г VEHICULAR TRESPASS 
OM WOODLAND ROADS, Protect your 
second home, and/or equipment from 
vandals, burglars. Installation kits. 
$59.00 up. rite for folder: CABLE- 
GUARD Systems, Inc., 42-5 Alco Place, 
Baltimore, MD 21227. 


` PROFESSIONAL Burglar . Fire Alarm 
Equipment at Discount Prices. Catalog 


$1.00 Emel Electronics, Box 146-DR, 
Sheffield. MA 01257. 

 BURGLARS WON'T CHANCE ITI 
Eight Professional alarm stickers. 
$3.50. Blueridge 35-5 Lee's, Long- 
meadow, MA 01106. 


‘POWER KITS. Make your | 


DETECT unauthorized ent 
room or premises with sim 
hn isplay “Protect By 
ALERTY sticker. $3.50 Post- 
paid. " Imagineeri Associates, Box 
2844. San nel 94902. 


18 CAMERAS & PHOTO 
SUPPLIES 
PHOTOGRAPHIC SHOPPER pubienne 


monthly, over 50 pages, б/у 
Shutterbug, Box F-7, Titusville, "FL 


н 


19 MOTION PICTURES 


UNUSUAL movie sup lies. Free circu- 
lar, ak 47th Holly, Kansas City, MO 


бар and black/white. Rock movies, 
Jack Nicholson, Sherlock гения, Во- 
Selznick, hundreds o titles. Free 


art, 
Moslestad catalog. Niles, aos 1576-Р5, 
South Bend, IN 46634. 


SUPER 8 . VIDEOCASSETTE-16MM 
ENTERTAINMENTI Free Catalog. Cinema 
Eight, Box PS, Chester, 06412 
(203) 526-9513. 


CLASSIC Movies — $1 and S.A.S.E, 
brings large list of distributors of 
movies for home use—D. 

Lawrence Ave., Eagan, MN 55121, 


719A COLOR SLIDES 


CAF. 7427-S  Washb 
. MN 55423. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


LOOK! Save ТОс on Money ‚дат ith 
Offer! Kodacolor rolls develo E 
Jumbo Prints . 12 Exposures i 
Exposures $2.55 (All "Shipped Postpaid 
o Limit!) Big supply discounts, En- 
prr advertisement. Wisconsin Film, 


Dept. O, LaCrosse, WI 54601. 

21 HOBBIES & 
COLLECTIONS 

ya COLLECT Military Medals. List 50e. 

1151! 

23 MINERALS & 


PRECIOUS STONES 


GOLD SAMPLE with 
"Gold Finding Secrets," і 
cluding gold pan $5.50. 8031. s Mining, 
Box 341, Kirkland, WA 9803 | 


separator. 
formation, 
Box 131, 
owg. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


INDIAN GOODS 
INDIAN ux Eskimo, renes, 


25 FORMULAS, 
ETC. 


^ MILDEW REMOVER: 


PLANS, 


Make 5c pint, 
Like $2.00 commercial product, $1.00 
and SASE to: marem P.O. Box 315, 
Arlington, VA 2221 


5000 ONET AARIN Formulas 
Catalog Manufacturing Secrets $1.00 


(Ref [шашат Box 193, Brook- 
held. ide 5300 
26 SCIENCE & 
CHEMISTRY 
CHEMISTRY tal 50c. S [als 
list. rabo ador Sales, Box 61-B, 
Brighton, MA 02135. 


**LASER А SCIENCE PLANS** 
$5.00 


LASER PISTOL PLANS = $3.00 
WELDING-BURNING LASER - $9.00 
"LASERAMA" & LASER SHOW - $19.00 

“WILD IDEAS" Catalog - $2.00. So- 
Y E ois Box 1005, Claremont, CA 


Cata- 
748, 


CHEMICALS, Glassware, Kits, 
log 50c. K/N Chemical Co.. Box 
San Bernadino. CA 92402. 


NEW 176-page catalog listing thou- 
sands of chemicals, glassware and la 


equipment. Send 1 dollar to: 
Scientific, 1665 Buffalo Road, Roches- 
ter, NY 1462 4. 


TEFLON Flask Stoppers - 
99/42, Literature 25c. FM 
Box 22575. San Diego, CA 92122. 
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CHEMICALS — Apparatus, Biolo r 


Scientific Supplies. Catalo 
Hagenow Laborstories. 267 1 iae 
Manitowoc, WI 54220. 

LABORATORY Su pias = - Discounted 
Prices! Catalog - 506. S Scientific. 


oe Street, Manitowoc. WI 


NEW periodic table wall chart $3.00. 
Cirelon, Greenriver Gorge, Enumclaw, 
WA 98022. 


AMAZING ELECTRONIC 
"aM. PRODUCTS ^ 


| LASERS SUPER POWERED, BURNING, CUTTING, RIF: 

| LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA - 5 - 
TUNWAND TV DISRUPTER - ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTAIFYING, CHEMIC. 
AL, ULTRASONIC, CE, AERO, AUTO AND MECH DEYI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT 


| D PARTS SERVICE. INFDRMATION limited 


CATALOG £1 БСД ihi LÊ ЖЕРШ Dari алалышат мом OUS 


Plans for Build. 
50 each, 


T2774 


ER — Г 5, 


i N MAN 
BOT — $2.00, FLYING SAUCERS & UFOS" 
95. lon Aeronautical Lift System == 
$5. High Pawer CO2 Laser $4.95. 
of a 150 Science Projects — 756. 
ҮСЕ” FORD SCIENCE PROJECTS 
P. 0. Drawer 948, Duluth, GA 30138 


EXPLOIT HIDDEN 
ENERGY INFORMATION! 

Use little-known inventions: 65% ef. 
ficient turbine, wireless power trans- 
mission, antigravity devices, under- 
ground science news, free-energy de- 
vices, transmutation of elements, 
etc. SEND $4. ($5. 1st-class mail) for 
latest copy of ENERGY UNLIMITED, 
The New Science Magazine, 
Dept. PS, 3562 Moore St. Los An- 
geles, CA 90066. 56 pages. 


27 PLASTICS 


atalogue 


CASTOLITE pours like water, hardens 
like glass without heat. stal clear, 
colors. Embed flowers, seashe is, memen- 
tos, nr Make 


NEW 212-PAGE ALVIN | 
CATALOG CONTAINING 
DRAWING EQUIPMENT, 
THOUSANDS OF PROD- 
UCTS, INSTRUMENTS 
AND SUPPLIES FOR 
THE GRAPHIC ARTS, 
Hundreds of time saving 
Metric drawing aids. FREE draw. 
ing template with your catalog re- 
quest. Send 51.00 to cover cost of 
mailing. Evo from first order. 


LVIN MFG, CO. 
Р.О. Box AE Windsor, CT 06095 


LOG CABIN & 
HOME BUILDING 


` BUILD Log Cabin rustic furniture, 
np s omplete manual $3.00. 
‘A’ Frame plans $2.00 . . . Guaran- 
956 Springdale, Atlanta, 


29 


home! Kits 


beautiful log 
$3.5 Dealer- 


outh, 53 


BUILD A Simple, Passive Solar House! 
Free brochure. J.T. Publications, Dept. 
Box 667, Hamilton, MT 


UNDERGROUND HOMES: 
Century home Is the ultimate 
ergy conservation, years research. 


Our 21st 
in en- 


Complete blueprints, Теңи 2 аа 
| buil in services avallable, Send $4. 
to: ahn Earth Homes, 4008 Erden, 


0: 
Granite City, IL 62040. 


YOUR House Built Free. Instructions 
TX 15901. P.O, Box 3386- 
0 


UNIQUE MODULAR HOUSE; our kit 
and instructions, your land and labor. 

Dealers invited Shelter-Kit Incorpor- 
ated, Franklin, NH 032 


LASER OR PHASER PISTOL — Complete | 


Breakthrough in log cabin construction, Old 
roe gs et method brought up to date in 
Ca Build a | or even 2 ft. thick Insulated 
wall with any size logs. Small trees, saplings, 
cordwood can be used. This buildin ng method, 
stackwall, was recently demonstrated at U.N. 
Habitat Conference, Vancouver. Easier, warm- 
er than conventional log construction. Guaran- 
teed, illustrated construction manual, $5.00. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


SPRING Fancies, 40 illustrated ideas: 
footbridges, greenhouse, baie پا‎ сара, 


birdware, furniture, pergola 
$2.50, Pye Designs, Box 7 GG, shel үзө 
ville, КҮ 40065, 


COMPLETE SOIL 
КА ANALYSIS 


SOIL ANALYSIS SER. 
VICK can analet you In Sue. 
per-conditioning your soil 
for Fuller and Healthler 
u LAWNS and MAXIMUM 
GARDEN PRODU CTION, 
sani ler 


a 
e preference chart. 


м. 
+ 
SOIL TESTING SERVICE 
Box 30054, Amarillo, TX 79120 


30A PLANTS 

—INSECTIVOROUS, Woodland Terrarium 

Plants. Catalog 25c. Peter Pauls Nurs- 

егу, Canandaigua, NY 14424, 

31 NURSERY SUPPLIES 
GROW Ginseng. Very Profitable. Have 


meds. roots. Goldseal. Full Information. 
. Collins, Viola, IA 82350. 


32 REAL ESTATE 


с СУ. ас с Eee , 

CALIFORNIA Acreage / Lots. $20.00 
down, $20.00 monthly. Box 35291, Los 
Angeles 90035. 


сев 
Mailed FREE 
STROUT 
Dept. 


states All Across America, 
Worta Largest! 

ЕАҺТҮ, I Dearborn, 
5810. buses 1L 60603. 


"CANADIAN Count Properties,'' 

Catalogue-3 Issues 

eg 404-PS, 
tari 


мам 1B5. 


REAL Estate . . . Which route to 
choose? . , . 5 ulation or investment? 
. . . This 30 раке handbook of г 
i e. ote 595 


State Rd. 
19. 


Gover $3. 95 
Roslyn Heights, 


FREE CATALOGI (Covering 15 
Property! Photos! 
Estate Agency, 


5A 
Box 589- PS. Little Rock. AR 72203, 


OWN CANADIAN LAND FROM $62.00 
AM ACRE, Properties across Canada Low 
hunting, fishing, 


86 Lawrence 
M5M 3A8. 


i: 
83 
з 


Inc., 


BIG FREE . CATALOG! Over 

ži 500 То] Values Coast to Coast! UNIT- 

D FAR GENCY, 612-PS West 47th, 
Kauss City, MO 6411 12. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


ыыы ш ш —— 
WHITEWATER ADVENTURE — т, 
WHITEWATER Adventure - 


Catal of Rafts Oars, Wet e Sn 
Lifejackets. Write Nas, Box 9243PS. 
Moscow, ID 3843 


FISHING Tackle Grab Bag overstocks 
. all proven fish catchers. $14.00 re- 
tail value just §6.95. Postpaid. Trade- 
mark Products, 6950 Wayzata Bivd., 
430-E, Golden Valley, MN 55426. 


SSS “ ч‏ و 


LOCK BLADE 


KNIFE 


9” Overall Length 


Flips 

5" When Closed а ie 
+ , ar an 

* Opens instantly locks e 

ә Sharp and matically to 

prevent acci- 

Tough dental closing. 

e Stainless Razor sharp 


taugh stainless 


steel blade for re. 
liable use and hard, 
long service, Money 
back in 5 days if not 
satisfied. Send -95 
plus 55g to cover post- 
age and handling. 


WESTBURY SALES CO. 


‚0. BOX 434, WESTBURY, N. Y. 11590 
DEPT. L-4-PS 


Steel Blade 


34 CAMPING 
EQUIPMENT & TENTS 


CAMPING Equipment, Tremendous Se- 
lection, Free og. Campmor, Box 
407-P, Bogota, NJ 076803. 


. OREGON KINDLER, pocket bellows. 
Guaranteed easier campfire starting. 
$3.00 postpaid. Kindler, Box 17, Camas 
Valley, OR 97416, 


35 AQUARIUM SUPPLIES 
Live Sea Horses aquarium 


Includes 6 adults and up to 30 ponies from 
nam male, marine salt, food, sea bate wis RE 
shells, coral, silica sand, live snail, live plant 
and instructions. $6.98 i 
BEGINNERS KIT: 4 adults and up to 30 ponies ! 
from pregnant male, ‚ salt, food, snail, plant and $ 


DELUXE AQUARIUM and all above 
accessories with 10 udults and up to 60 ponies $ 
from 2 pregnant 
АЙ bits ман posipaid. Via Air Май Live Delivery Guaramwed. 

Sea Horses, lac., Dept. PS 44, Bax 2094, Coral Gables, Fla. 33134 


38 BIRDS & ANIMALS 


sources for stock and equi 
issues, $7.00. Sample, $1.00. Rabbits, 
Highway 19E, Dept. PS, Waterloo, WI 


999 PICTURE Color Catalog $1.00 
“Everything — You Name It!" Swans, 
Peacocks,  Bantams,  Pigeons, hobby 
supplics, books, Stromberg's Pets Un- 
limited, Pine River 57, MN 56474 


39 EARTHWORMS, 
CRICKETS, FROGS 


$253,000 YEARLY RAISING FISH- 
WORMS! Outstanding Breed! Send 45c 
5 s for Raising Instructions. Full 


oda: 
$16.95 Fost 
Ranch, Dawson, GA 31 42. 


FREE Literature — We Teach You To 
Sel Fishworms, Crickets, 12- 
Inch African Worms. Carter Farm-12, 
Plains, GA 31780. 


WORMS, Tired of buying? Find your 
own. Booklet - £2.95 plus 55c han- 
dling. Chip Moore, Р. Box 1505, 
Reidsville, NC 27320. 


EARN Du raising fishworms! Back- 
yard e, basement, Free instruc- 
tions, Жагыш 


market facts! Oakhaven- 
. Cedar Hill, TX 75104. 


42 FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 


FREE Catalogue! Thousands war sur- 


и: optical раган. Lenses, Prisms, 
elescopes, Binoculars, etc, Jaegers. 
errick Road, Lynbrook, NY 


691G м 
11563. 


43 GOV'T. SURPLUS 


SOV ERNMENT. Soa. E Buy in Your 
PLUS, 1075, ; CROSS 
BUILDING, Washington, DC 20014. 


“US, GOVERNMENT SURPLUS Di- 
rectory," How, 
items (includin 1) .., Low as 2c 
on Dollar! Most Complete Information 
Available... . $2.00 SURPLUS DISPOS- 
Е. пок 19107-FA, WASHINGTON, DC 


| teed! Free 


JEEPS . $59.30! - CARS - $33.50! 


- 200,000 ITEMS . GOVERNMENT 
PLUS T 


where to buy . YOUR AREA . $2. od 
- MONEYBACK GUARANTEE а 


СА 94105 (433 California). 


BOATSI JEEPS! $46.99! Vans! FWD! 
225,000 Bargains, Buy, Your Area Р 


Low As 1с On Dollar! Foremost 
GUARANMTEED Directory $2.00, 
GSURPLUS, Box 2009- PR, Syracuse, 
NY 13221. (Cable: Gsurplus}, 


45 BODY-BUILDING, 
SELF-DEFENSE COURSES 


POWERFUL Muscles Fast!! Obtain 
fantastic results, Free brochures, Uni- 
PRIME Bodybuilding, Dearborn, MI 


MASSIVE Muscles!! Fastest - Guaran- 
information. Westpubco, Box 
163-p, Boring, OR 97009, 


POWERFUL Body Fast! Guaranteed! 
Free Information. American 
house, Box 667T, 
55440 


46 PROFITABLE 
OCCUPATIONS 


FREE Information: 
Ways to make money! Beta гака rises, 
Box 134-P, Kensington, MD 2 0795. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10, Plains, GA 31780. 


FREE catalog, Repair air conditioning, 


refrigeration. Tools, supplies, full in- 
structions, Doolin, 3016 ntn. Dallas, 
TX 75201. 


$100/DAY Possible! ven fg (беч dod 
Easy, Complete Manual. $. 
958 ‘Springdale: Atlanta, dA '30306, 


MECHANICALLY INCLINED INDIVIDUALS 


-WANTED- 


Assemble electronic devices in your home. 
Get started in spare time, Experience, Know- 
ledge or Investment Not Necessary. Expect 
big profits: $300 - S600/Wk. Possible. Write 
for free literature telling how. 


ELECTRONIC DEVELOPMENT LAB 
Box 1535G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


OUT-OF-PRINT Books Found. Send 
Wants, Book Look, 51 Maple Avenue, 
Warwick, NY 10990, 


CLOCK and Watch Repairing Books, 
Tools, Materials. Free catalog, North 
American, Box TTBQA, Fox River Grove, 
IL 60021. — 


: . Training Man- 
uals/Books , Cai alog 50c . Ken 
Hale (L-50), McDonald, OH 44437. 


BIGFOOT: Want to know more? Send 
LA ена, Box 3450, Eugene, 


FREE ors ig ae el featuring 500 books 
. natura arpaning, occult, 


other interesting su jects. Provoker 
Ггева, Catherines-505, Ontario 


em Shield Protector-files keep 
FJ them out of the way 
wi yet handy. 

Ayes Tough, walnut finish, 

jury] corrugated fiberboard. 

B for $9.95 postpaid U.S. & 

Can. send check or money 
order to: Shield Associates, 
Dept. AA, 1906 Lincoln, Evanston, Illinois 60201 


48 TOYS & GAMES 


go LE ER pU ical ioc RN 
COMPUTER GAMES, Startrek, Star- 
pilot, Football, Blackjack Golf, еле. 


race, Stock-market, amurabi 


pages. Basic. $2.50 „Сотрїек, Р.О. Box | 


1166, Racine, WI 53 


E i iin ec cii Eius io NR 
49 JOKES & NOVELTIES 


FREE! World's Leading Novelty Cat- 
alog, 1800 | akers, Jokes cks, 
Science, Sports, Hobbies, Jewelry, Bar- 


gains. Johnson- Smith, С-2, Mt. C 
MI 48043. emens, 


NEW FUN CATALOG 


UNUSUAL Gifts, Science Gadgets, 
Novelties, Magic, Jokes, 25¢ postage. 
Fun Factory, 117 Union, Dept. C-11, 
Palisades Park, NJ 07650. 


50 MAGIC TRICKS, 


PUZZLES, ETC. 
NEW! Largest magic 0588108 ever, 6 
free tricks, book of tricks. 


Marshall Brodien, P.O, bod 1115, Pala. 
tine, IL 60067. 


DISCOUNT Magie Catalog, 25c Huge 
savings! Magic & Fun Discount d 
Box 1936-PS, New York, NY 1001 


999 Practical | 


PROFESSIONAL Magic! Factory Di- 
rect to You, Giant Catalog — $1.00, 
{refundable}, Hank Lee's Magic Factory, 

Dept. PS4, 34 Lincoln Street, Boston, 
MA 02111 


51 COINS & CURRENCY 


INDIAM cents, 5 different $1.95, Alco, 
Box 121Р5, Westerville, OH 43081 


HONG KONG Dolar only 10е. Un- 
circulated cupronickel dollar. Limit one. 
Adults only. Plus price lists. Littleton 
саш, еб Dept. KH-2, Littleton, NH 


3 OLD Liberty Head Nickels Only 
$1.00. Issued before 1913. Limit 1 set. 
Adults only, Plus E uy lists, Littleton 
Сою i Dept. 2, Littleton, NH 


52 STAMP COLLECTING 
IMPORTANT PLEASE NOTEI 


Most of the stamp advertising below men- 
tions "approvals." This means thol in addi- 
tion fo the special offer, you will receive 
stamps ON APPROVAL from which you may 
select stamps you wish, ond return the bal- 
ance along with payment for the ones kept. 
Approvals may continue to be sent unless you 
indicate you do not wish to purchase any. Їп 
some cases the special offer is made only to 
approval buyers. 


FREE Mint U.N. 
U.N, approvals. Thorne 
Silver pring, MD 209 06. 


117 (INTRIGUING world-wide stamps 
- 25c, Also receive exciting and beauti- 
ful stamps on approval, RCS, P.O, Box 
REUS ере. B-21, Manhattan Beach, CA 


set with U.S. and 
13317 Lydia, 


100 Differ- 
25c with approvals. 
Washington, DC 


“INVERTED ERROR" -- 
ent United States, 
Belmont Stamps, 
20015. 


WOW! 110 All Different Germany 10c, 
Commemoratives, Airmails, High Values. 
Also, fine 


500 DIFFERENT Stamps for $1.75. 
Smith, 508B Brooks, College Station, 
ТХ ТТЕ40, 


FREE Surprise collection sent with 
a approva 347 1784 Union, San Fran- 


GERMANY — 52.70 catalog 
for 25c Approvals, Stamphaus, 
Salisbury," MA 01950, 


FREE duplicate exchange——2c ap- 
UR TAE Belden, Box 4175, Dearborn, 


FREE 100 FOREIGN, 10c mailing. Ap- 
provals, Jack's, Box 1408- С, Richmond, 
CA 04802. 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164—-52nd St., San 
Diego, CA 92105. 


U.S. 100 DIFFERENT 10c, approv- 
als. Stamps, Box 385-S, Midlothian, 
VA 23113. 


$5.00 VALUE, 100 different United 
States Commemoratives $1.00: Bryson, 
612P White, Toledo, OH 43605. 


FREE!!! Beautiful Stamps. Gold, Sil- 
ver, others. Approvals, Delor, 21127 
Fleetwood, Harper Woods, MI 48225. 


values 
ox 533, 


100 OLD U.S, Stamps between 1861 
and 1939 $1.00. Ed Roush, 423 Shep- 
ard, Mansfield, OH 44907, 


U.S, BARGAIN: 50 different 25c with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk, ME 04043. 


FREE U.S. Mint Set, Approvals. Hilde- 
he Box 5645, Redwood City, CA 


700 FASCINATING omm Aag 
(all different) only 25c. Adults o 
انتا‎ Co., Dept. Y-2, Bethlehem, "NH 


FREE Canadian with approvals. 
Stamps Unlimited, Box 2295, Kalama- 
тоо, MI 49003, 


saci 


200 DIFFERENT Argentina, Plus Ap- 
provals $448. Fies, AGU, Thornville, 
OH 43076. 


U.N. & MINT sets $1.00! Approvals. 
Gordon Davison, Hillsboro, NH 03244. 


ENERGY CRISES: Get 
this urgent issue with our U.S. 
Canada Energy and Conservation Col- 
lection! Including McMahon and his 
discovery of atomic energy. America's 
first oil well 16 stamps in all Plus 
detailed lists and approvals. Send 25c 
to: Garcelon Stamp Company, 
APSE, Calais, ME 04619. 


. 55 Different U.S, Stamps! 


WOW 
Only 10c, rgo old ssues . pom 


TOPSI 100 Popular Poland Stabe 
(All Different) Only 25c. Mystic, Dept. 
PS2, Camden, МҮ 13316. 


U.S. #836, mint, 1938 Swedish - 
Finnish Tercentenary issue only 10c 
with approvals, Colonie, Box One, 
Guilderland, МҮ 12084 


и. 5, BARGAINS! Higher values with 
defects! Great approvals, bargain prices! 
Truly different, Adults over 21. River- 
town, Dept. 18585, Lowell, MI 49331. 


ALBUMS, supplies, 100+ page cata- 
log, price lists. Rush $1.00. Free gift. 
Quality Supply, Box 20208S, Columbus, 
OH 43220. 


,1890's CANADIAN Victorias - Six 
different $1.00. 100 U.S. Commemora- 
tives plus mint Monroe Plate Block 
$1.00. Approvals, Village Stamps, Box 
252, Conroe, TX 177301, 


&00 FOREIGN Зета dd only $3.25. 
Catalog value over 5.0 Stamps, 
3402 Brentwnay, Bay te Oui 48706. 


PICTORIALS! 107 Worldwide  25c. 
Approvals included, Ross, Box 564-PS, 
Yonkers, NY 10702, 


COMPLETE SETS: Dress up your col- 
lection with these outstanding stamps 
for well below market value, Ireland 
Israel - Brazil - Germany - and many 
more! All for $1.00 and vour request 
for approvals. Cooper, j 2180р, Box 
3328P, Bristol, TN 376 


GEENSATIONAL LARGE FOREIGN all 


. Molzan, Box 
A 94501. 


50 DIFFERENT U.S, Stamps, Includes 
1943 Flag Stamp of Occupied Nations. 
Only 25c, Approvals included. Willett 
com any, Box 338-S, Yorktown Heights, 


54 RADIO, TELEVISION 


PROJECTION television  - 
any TV, Plans $5.00. 
2.00,  Penpro, Rt. 5, 
antonment, FL 32533. 


GOVERNMENT surplus electronics, 
gadgeteers illustrate catalog 25c. 
Meshna, Nahant, MA 01908, 


278. Alameda, 


Diego. CA 92105. 


FREE Educational Electronics Cata- 
log, Edukits Workshop, Department 
T 5-А, Hewlett, NY 115 T. 


BEARCAT 210, POSTPAID, 3239.00. 
Free Catalog. Johnny's, Box 584, Stur- 
tevant, WI 53177. 


POLICE Scanners Discount Priced. 
Harvey Park idtm, Box 19224, Den- 
ver, CO 8021 


54A CB RADIO 


CB/HAM CONSTRUCTION PLANS - 
KITS! Antennas, poante modulation 


MOBILE MINIBOOSTER boost don 


C.B. output power up to 45% 95, 
dealer inquiries invited, Nu. EX 
Box 53, S, Westerlo, NY 12163. 

FOOL THIEVESI Invisible mobile CB 
antenna. Free information. Gifts Un- 
limited - PS4, 8050 S. Main, Houston, 
TX T7025. 


55 ELECTRONICS, 
STEREO, HI-FI 


UNDERSTANDABLE DO-IT-YOURSELF 


$85 MICROCOMPUTER 
v LOWEST IN COST 


v EASIEST TO UNDERSTAND 

v MOST FEATURES PER DOLLAR 
| v PERFECT FOR THE BEGINNER | 
Lua А E DISCOUNTS 


NAL -5 


inyolved in 
апа 


Biz 
Versi f 


Li Г; p~ Реф ГЕ 
ге OTS. ГЇ 
ЫШ: йы ET 


f^ o a dim 
HEUL Al DUX 


Organs, pianos, strings, rhythms, amplifiers 
synthesizers. Build your own custom instrument 
Also factory дерегін 104-PACE CATALOG $7 


KITSI 


56 RECORDS, TAPES, etc. 


BARGAINS! TAPES: blank, rere- 
corded. Records. меи $1.00, Tower, 
Lewes, DE 199 

ue ep ope RPM Original hits. 

| Catalog 50c, C&S Record Sales, Box 
W97. Wampsville, NY 13163, 

RECORDS . TAPES! Discounts to 


73%: all labels; no purchase obliga- 
tions: newsletter; discount dividend cer- 


tificates; 100% guarantees. Free de- 
tails, Discount Music Club, 650 Main 
| St., Dept. 4-0478, New Rochelle, NY 
10801. 
57 MUSICAL 
INSTRUMENTS 

PIANO and Player Piano servicing 
| and re ur oks. Catalog $2. (re- 
€ . Vestal Press, Vestal, 8, NY 


ELECTRIFY Player Pianos, Pump 
Organs Quickly, Inexpensively with Lee 
Silent Suction Units, Write: Lee Music, 
Р.О. Box 630A, Venice, CA 90291. 


GUITAR, Banjo, Violin, Mandolin 
making materials, accessories, books, 
piano tuning kits, Catalog 25c, Gui tar 
Center, Box 15444, Tulsa, OK 74112. 


| * up To 60% Discount Name Brand 
Instruments, Catalog Freeport Music, 
114C Mahan St.. W. Babylon, NY 11704. 


INTERNATIONAL cataloy valuable to 
Ч stringed instru- 
Imported woods, parts, acces- 
sories, kits. Fine German-made violins 
violas, cellos, basses and bows, Send 
25c for catalog and $1.25 credit cer- 
tificate on first order 510.00 ог more. 
International Violin Company, Dept. HP 
4026 W. Belvedere Ave. Baltimore, 
MD 21215, 


DULCIMERS 
Finished Catalogue 25c. 
JOHNS, PS7, 451 South 


KITS and 
APPLESEED 


"Holland Court, Lakewood, CO 80226. 


WHOLESALE Musical 
Allied. 573 Route 17, 
07652. 


ACCORDIONS, Save! Famous. Makes, 
40 Models. Easy 1 Terms, Trade- ins 
welcomed. Home Trial, Button models, 
too. Free! Catalog and Tre rices. 
Accordion Corporation, 5535P Belmont, 


Instruments. 
Paramus, NJ 


* Chicago 60641, 


SHEET Music and Music Books. Free 
gid-page catalog. PCM, Dept. PS178, 
Box 42069, San Francisco, CA 94142. 


58 SONG WRITERS | 


BEST Poem Winner Awards. Your 
Songs Recorded - Published - Radio Re- 
leased. Eroadway Music, Box T438- 


| PS, Sarasota, FL 33578 


LYRICS — Poems Wanted For Music- 

al ene Recording, Promotion Avail- 
able Selected Songs, Fabulous 
£1,000 Ж Offer. Monthly Awards, Tal 


Al- 
ent, 17 (PS) Longwood, Quincy, MA 
02169. 


Ò EXCITING Offer! Send poems, songs. 


Crown Music, 1270-PX Broadway, New 
York 10001. 


POEMS set to music. Nashville Music 
Productions, Box 40001-PS, Nashville, 


TN 37204. 
A 


bBox 172, Claymont, 


JA 


59 IMPORT-EXPORT 


ORIGINAL oil 


ntingas $96 nomen, 
Free 


color brochure cDaniel, 
DE 19703. 


BUSINESS 
OPPORTUNITIES 


FREE  Mailorder orid, Bo Business 
Magazine! ма 97101." Box 1355-P, 


EASY MONEY! Latest, 
makers! $1. 09, Ms R. 
Kokomo, IN 469 


$500 WEEKLY Possible - Easy! Now 
needed . Vinyl y. Fre Dealers! Sensa- 
tional op оге, ee sample, exciting 
details. СТ, Dept. 8-С, 9710 Distribu- 
tion, San Diego, CA 52121 


BROADCAST STATION, FM /CAFM, Ex- 

rience ‘investment unnecessary. Free 

tails. "Broadcasting". Box 5516-C4, 
Walnut Creek, CA 94598, 


60 


Sioux Falls 


best money- 
'5. Box 226JK, 


| and a business of your own. 


REPAIR HYDRAULIC JACKS—Free 
Details — Hydraulic Parts Supply, LS. 


5. Box 4157, Brownsville, 1852 
VENDING Machine. No sellin Routes 

earn amazing profits. Big Catalogue 

Free, Parkway "Cor ration, 1930PSB 


Greenspring Drive, Timonium, Maryland 
21093, 

MAKE $92.00 From Square Foot Ply- 
wood (Huge Demand). Revealing Proof 
25c (Refundable), Woodwins, Bridge- 
water, MA 02324. 


RAISE Earthworms for Us. Baker 
Enterprises, Box 173, Sparta, OH 43350. 


PIANO Toning Learned Quickly at 
Home! Musical owledge Unnecessary. 
Free Information. Empire School, 
450327, Miami 33145. 


GUARANTEED $178.00 WEEKLY, 
Work one hour daily. Free Brochure. 
ГАБ gl Box 13703, San Antonio, TX 


PARENT MANUFACTURER NEEDS 
MAN to assemble product at home and 
supply our national sales crews, full or 
part time. Should desire independence 
Five-figure 

Manufac- 


Box 


income ро еам. 1 
turers, 9701 W Wilshire ‘Boulevard, Bever- 
ly H Hills, CA 9021 


MADE gaoi 000.00 ear by Mail- 
andani Helped others make money! Free 
Prani Torrey, Box 318FF, Ypsilanti, MI 


ы F 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM, Lightning Seller. Ex- 
ceptional Margin, Samples for Trial. 
Northwest Electric, Ave. 1003, Mitchell, 
SD 57301. 


BORROW $25,000 interest-free!! , . . 
indefinitely! Anyone! Free Report: 
RET, ох 368, Buford, GA 


to Become Financial Broker! 
Details Free. Dilello, Box 109-C2, 
Harrison, NY 10528. 


$650 / WEEK for mailorder beginners!! 
Free report: Consultants +MS4, 453 
W256, NYC 10471. 


MAKE AN EXTRA 340,000 а year 
working in your free time!! Free report!!! 
Kingeo (PS-4), Box 3512, Daly City, 
CA 94015. 


SELL Beautiful Log Homes. Hand 
реа Cedar Log Homes from $3,900. 

ochure $3.50, Dealership Information 
Package $5.00. Wilderness Log Homes, 
Route 2-PS4C, Plymouth, WI 530173. 


IMPORT-Export opportunity, Profit- 
able worldwide mailorder business from 
home, without capital or travel abroad. 
Te ship plan for no risk examination. 

rience unnecessary. Free report, 
E uid Dept. G2684, Woodland Hills, 
А 8 


TAKE catalog Ога. We dro 
1001 Best se specialty pr 
Lowest below wholesale prices. Im- 
mediate delivery. Spectacular home 
PEU Reps ЖЕЗ nah preg Free Book, 5M 

oto Ave., Dept. 28-64, Wood- 
fa Hills, CA 01365. 


MAKE £400 monthly growing new 
"Egg Trees'" at home in spare time. 
Details and sample $2.00, Connelly's, 
$e M Avenue South, Gulfport, FL 


$100,000 маз ав private detective, 
Full or part time. Free information. 
r5. 11 ia Box 19801-FF, Atlanta, СА 


ship 
ducts. 


FREE LEATHERGOODS CATALOG: 
Dealer Inquiries Invited. Discount 
Leather, Box 310, Dept. PS- 4, Santee, 
CA 92071. 


_ $70 TO $200 Weekly-Home, Spare 
Time Simplified Mail Bookkeeping. Im- 
mediate ome. Easy, Auditax, Box 
347417, Los Angeles, CA 90034. 


1,000.00 PER week with your own 
mobile automotive burglar alarm instal- 
lation business. $3.00 for report. R. 
зоте 830 N.W. 184 Drive, Miami, FL 


FREE Literature — Make Big Money 
Raising Fishworms Crickets: Carter 
Farm, Plains, GA 31780. 


MANUFACTURE cellulose insulation! 
Profltable, easy to make and sell with 
locally purchased equipment. Free de- 
tails or complete “How to" manual 
$10.00. Art Thompson, Box 441-52, 
Flushing, OH 43977. 


MONEY-Making Publications. Big dis- 


counts, Some free, All ranges of inter- 
ests, Catalog $2. ASSI, Box 2676P5, 
Columbus, OH 43216. 


NEED MONEY? Little known meth- 
ра can get уси quick cash in as few 
5 days. Obtain $5,000.00 to 
$50, 000.00 or more. Send $10.00 for 
complete details to: Lawrence Enter- 
prises. Р.О. Box 435, Dept. A. 
oungstown, NY 14174 


MAILORDER - $150 00 | Weekly 
Making 10 Easy Mail Sales. Free Bro- 
chure! Gilligan House, West Kingston, 
RI 02892, 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


PLASTERCRAFT —- Profitable Home | 


Business. Over 1,000 molds available. 
Details: Lynnette. i 6251R Mentor Park, 
Mentor, О 


MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c, Volz-PS, 
Ypsilanti, MI 48197, 


ABANDONED INDUSTRIAL SILVER 

FOUND everywhere, Take it! Free in- 
formation: Silverman 12, Box 548, 
Woodville, TX 759 


PHOTOSTAMP Рт Wanted! Make 
Big Money from Home Mailorder., Free 
Samples & Information: Postermatic-C8, 
East Providence, RI 02914. 


VINYL'S Where the Mone; Is! In- 
visibly Repair, Refinish, Recolor furni- 
ture, luggage, car tops. Quick, Easy. Two 
small $20 jobs a day earn you 1,000 
a month. Homes, Cars, Offices, Restau- 
rants, unlimited customers, Start earning 
after a day's practice, Sensational de- 
tails, Free. VIP, 2036 Montrose, Chi- 
cago, 60618, 


$500 . $1,000 MONTH Plan raising 
rabbits for us, Free Details, White's 
Rabbitry, PS, Hudson, OH 44236. — 


EARN ADDITIONAL $1000, 
unt ue PROVEN Ways with 3 KEYS to 
IMUM SUCCESS, Cassette $4.86. 
тред Ventures, 881 Oskway Rd.. 
Eugere, OR 91401. 


CARPET cleaning. Home course. 8 
track, cassette, $7.05. Р.О. Box 187, 
Richland Center, WI 93581, 


^ HOBBYISTS, Woodworkers — start 
home business making simple, unique 
gifts, decorative novelties, tstandit ng 


profits. Experience unnecessary. 
details. Wi паки, 31M Phillips, Glen 
Cove, NY 1154 

PRINTING Or ON 2 business, You 
start, "How to" 3.00. PS. Box 


260, Stratham, NH 03885. 


PROFITABLE HOME BUSINESS . 
Selling information by mail - Details 
Free: Rusco, 10PS-4 California, Bramp- 
ton, Ontario L6V 1C8. 


MAKE EXTRA MONEY selling books 
mail. Free details. RQR Enterprise, 
| Road, Valley Cot- 


FREE EUN "Selling Books b 
Mail'. No obligation, JGS, Dept. 69- 
Box 525, Merrifleld, VA .2211 : 


NEW Luxury Car Without Cost! Free 
43614. Codex-B, Box 6073, Toledo, OH 
43614 


MILLIONS in Mail! Free Secrets. 
Transworld-11, Box 6226, Toledo, OH 
43814. 

J. BECOME Tox. Сола ап, Our Stu- 
dents earn $1,000-$3,000 every tax 
season preparing returns evenings. 
State approved, AERA Tax School, 


Morsey, 1DJ, NY 10952 | 

MAIL ORDER is good business but 
avoid the rip offs, send for information, 
$2.00 to: Mall, P.O. Box 7566, Dept. 
P.5.1, Atlanta, GA 30357. 


START your own Correspondence 
пск. Career, Box 2046, Covina, СА 


` MAILORDER - Nationally known mil- 

lionaire will teach ou 
Write for informative 

d comple 

No obligation. 

Dept. 43, 


$50,000 YEARLY Possible! Become 
Financlal Broker! Earn $10,000 Com- 
missions! Free Details! Quaestor-F94, 
Box 1410, Costa Mesa, CA 92626. 


BECOME Our Mail Order Distributor 
wita $150 investment. Free Brochure. 
A Сагир, Вох 0-50, Emerson, NJ 
07 


НАМЕ Own Business. World's Larg- 


est wholesalers. American, foreign. Rock 
bottom prices, Self or resale e de- 
tails, International Buyers, Box 16386- 


PS3, Portland, OR 97216 


FOOD wholesale. Associate buyers 
wanted, HOE-G, Box 13072, Columbus, 
OH 43213. 


ee gold. 
Reno, 


MAKE Big Profit buyin 
Write: Meredi ith, Box 11 
NV 885 10. 


$95.00 DAILY possible manufactur- 
ing concrete fence posts at home. Prac- 
tically no investment. Send Stamp, 
American 4J, Box 12596, North Kansas 
City, MO 64116. 


MAKE durable building plastic easily. 
Waterproof, гено, Economical. Bays 


Laboratory, Rt. Box 168, Cedaredge, 
CO 8141 

FREE details, Write: J.O.B.S. - 1F, 
by Mail". No obligation, JGS, Dept. 


69-C, Box 525, Merrifield, VA 22116. 


| secrets, 


Low cost. 


FIX electric typewriters. 
Write: 


Cassette course quickly trains. 
Athey-B4, Tarentum, PA 15084. 


Simple, Cheap, Portable. Any Message in 
Minutes. Send for FREE DETAILS. 
BUMPER— MAGIC 
P.0. Box 22791 (LL) 
Tampa, Fla. 33622 


БТ home, spare time, Investment, knowledge or | 
| experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
professionals. Unusual business opportunity, 


FREE: Complete illustrated literature j | 


BARTA, Box 248MD 
Walnut Creek, Calif, 94597 
. WEEAANTEACCTÎ 
с INCLINED individuals | 
a WO desiring ownership oft 
^ a Small Manufac-] 
turin Business—t 
ak without investment! 
iM Send for FREE details, 
ET on spare and full time! 
opportunities for financial, 
independence in sound, 1 
pe suitable business. ! 
ља) Mark-Martin Assoc 
92-P4 Brighton1ithSt., Brook: yn,N.Y. 112358 


61 MONEYMAKING 
OPPORTUNITIES 

FREE!!! Catalog Inspirational, Moti- 
Learn 


vational Tapes. Listen, | Secrets 
of Success, Happiness. Write: Growth 


U ited, Box 66PS, Cedar Falls, IA 
50613. 

FREE catalog. Moneymaking and 
other Box 


L. А. oblentz, 
243-P, Wolfiake, IN 487986, 


needed . Vinyl pair ers! Sensa- 
tional opportunit de ig ud exciting 
details, GT шере В Distribu- 


$200.00 DAY possible. Must know 
electronics, Preliminaries, £3.10, Box 
809, Boynton Beach, FL 33435 


LEARN The Secrets of dis. аи Junk 
“Fabulous Pro шШк aman in- 

vestment. Ape? 
1387, Atascadero, 


$175.00 WEEKLY Correcting Pupils’ 
Lessons! Samples, $1.00! Castle's, 507- 
SL Fifth, NY 1001 T: 


LEARN CHIMNEY Sweeping, Repair, 


Installation. Unlimited opportunities. 

Free information, A.C.L, Р.О. 15, Dex- 

ter, MN 55926. А 
SELL SENSATIONAL LOW-COST 


BURGLAR "upra Northwest Margin. 
Samples for west Electric, 
Ave. 1015, Mitchell. SD 57301 


GET RICHI! Secret law erases debts. 
Free report exposes тіШіопаіге'$$ 
lueprints, #54, 453 W256, 
NYC 10471. 


LAS VEGAS Bound? Serious about 
winning? Write: Professional Systems, 
Box 48798-55, Los Angeles, CA 90048. 


FREE Learn dozens of easy Ways to 
make money full or part time, rite 
for Free 5-Month subscription. Sales- 
man's Opportunity Magazine, Dept. 971, 
1460 Hancock Center, Chicago 60611. 


EARN $10-$25/hour. Assemble fur- 
nished components at home. Stam for 
details, Merritt, Box 428P4, Ric 
son, TX 15080. 


МА 
1000 names, 
Opportunity 
Buyers. J. and D. Associates, P.O, Box 
47885, Atlanta, GA 30360 


MAKE BIG MONEY with out selt- 
employment plans! $1.00 brings pen 
thing. P.O. Box 1432, Santa Maria, CA 
93454. 


TURN it into cash. New, used, an- 
tiques, Almost an рул. Егее details. А. 
Sullivan, 103 Abbott Street, Lawrence, 
MA 01 843. 


FREE SAMPLE LESSON in watch 
repair. Profitable second income or hob- 
by. No obligation. Chicago School of 
Watchmaking, WDA, Fox River Grove, 
IL 60021. 


$16,000/YEAR Lifetime acca, 
Investment. Stamp Erin Proof, 
Drawer 428-M4BE, chardson, 
75080. 
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$35.60 DAILY Earnings. Uncondi- 
tionally Guaranteed. FAS, Box 17403, 
SanTX., 18213, 
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OTHERS 00 EVERY MONTH IN US. GOVERNMENT OIL 
LEASE DRAWINGS. IF YOU ANE 21 AND A CITIZEN TOU 
CAM PARTICIPATE EQUALLY WITH MAJOR OH СОМ. 
PAMIES IN THIS LEGAL LOTTERY. A $20. TAX DEDUCTIBLE 
FILING FEE CAN RETURN UP TO 375.000 AND МОЛЕ 
ШИНИАТЕЫ.Т PLUS A POSSIBLE FORTUNE IN FUTURE 
INCOME. WRITE DEPT. О FOR FREE INFORMATION. 


Milligan Trust,600 Manhattan,Boulder,Co.80303 
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EMPLOYMENT 
INFORMATION 


WORK Overseas, Australia, Africa, 
South America, Europe, etc. Construc- 
tion, Sales, En ineers, Clerical, etc. 
$8,000 to $50,000 +. Expenses paid. 
For employment information write 
Overseas pean Box  1011F, 


Boston, MA 0 


AUSTRALIA — New Zealand Want 
You! 50,000 Jobs! Transportation! In- 
formation booklet $2.00. Austco, Box 
8489F, Long Beach, CA 90808. 


EMPLOYMENT! U.S.! Foreign! Skilled, 


Unskilled, Equal Opportunity. All Fields. 
Directory, Pa ate esume  In- 
struction National, 422-PS 
Washington Building, Washington, DC 
20005. 
OVERSEAS Employment... $10,000 
$50,000 +. e Information! Em- 


ployment Internai fonal, Box 29217-FD 


ianapolis, IN 4622 


FLORIDA JOBS, All occupations, 
FREE details. Write: J.O.B.S, - F, 
Box 19445, Orlando, FL 32814. 


AIRLINES are hiring! Excellent pay, 
benefits and travel. All personnel, 
$9.95 Airline Employment Package. 
Aviation Careers, Box 216-PS, Wind- 
ham, N.H. 03087. 


GOVERNMENT jobs, 
and application information, Federal, 
NYS and NYC. Send $2.00 to: 
Kashub, Р.О. Box 94, Staten Island, 
NY 10306. 


latest openings 


63 SPECIAL SERVICES 


INFORMATION On Anything, Fergu- 
чоп Research Specialists, 60-15 Wood- 
side Avenue, Woodside, NY 11377 


66 AGENTS WANTED 


SPARE TIME CASH. Sell Famous 
Hanover Shoes, Samples, sales kit free. 
No experience needed. No age limit. 
Big Commissions, Hanover Shoe, Dept. 
3049, Hanover, PA 17331. 


67 SALESPERSONS— 
DISTRIBUTORS WANTED 


BECOME а successful Manufacturers' 
Representative. Manufacturers Agents 
Newsletter tells you which firms are 

ooking for representatives, the firm's 
product line and territories available. 
or information write: Manufacturers’ 
Agents Newsletter, Dept, 151A, 23573 
Prospect Ave, Farmington, MI 48024. 


5100.00 EXTRA а week easy! Spare 


Time! Show men's, women's Double 
Air Cushion Shoes, Dress, work, safety 
toes! Highest commissions, Shoes for 
yourself, Outfit Bronson, Dept. 


Т-48, а ММ 55408. 


DISTRIBUTORS needed for Heatbest 
Fireplace inserts. Circulates, heats 
house air, Growing demand, Territories 
open. Build your own business. Write: 
Backus Mfg. Inc. Box 12-A, Backus, 
MN 56435. 


BiG monthly income, Do you wish 
to use or sell a plant food that is field 
ven, shows the greatest results at 
bia cost? Something different in 
and use, Get free facts, 
Campbell's Gro-Green (Est, 1928, 684 
Dewey, Rochelle, IL 61068. 


INSTANT CASH COMMISSIONS 
FULL or part time. Free sales kit 
features America's largest line low 
riced Business Printing, Advertising 
pecialties, Signs, Calendars and other 
necessities used daily by business 
people, Profitable repeat orders. No 
experience, No investment, No collec- 
tions or deliveries. Write today, Na- 


tional Press, Dept, 819, North Chi- 
cago, IL 60064. 
BIGGEST earnings ever, Famous 


Hertel fully referenced Bible! Proved 
Plan. Startling — 3-dimension cover. 
Easy credit plan. No investment. Dem- 
onstrator furnished. Write:  Interna- 
tional Book Dens, P, Box 118, 
Wichita, KS 67201 
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68 REMAILING 


SERVICES 


ENGLAND Re-airmailing. Details: An- 
drew Bates, 433 Willington Street, 
Maidstone Kent, ME15 8HD, England. 


69 CONTESTS 


$1,000,000! TAX Free Yours. Cana- 
da's Lotteries. Details $2.00, Westamps, 
Box 2535, Saint John, New Brunswick. 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK] Join our suc- 
cessful authors. Publicity, advertising, 
beautiful books, All subjects 
Song for fact- 2004 booklet 

ar report lton Press, Dept. 
PSD, 84 Fifth Avenue, New York 10011. 


71 ARTS & CRAFTS 


GLASS blowing kits, 
miniature animals ships, etc., for 
Free details, Willis Glass, Box 3 
Anaheim, CA 92803, 


Learn to make 
rofit. 
60-F, 


72 EDUCATION & 


INSTRUCTION 


LEARN Sewing Machine Repairing. 
Men, Women. Lucrative profits, Gresslin 
Correspondence School, Box 927, Spen- 
cer, IA 51301, 


UNLOCK Your future. Become рго- 
fessional Locksmith by spare time home 
study, $13 in an hour possible. All tools 
equipment included, Facts Free, Send 
name. Locksmithing Institute home 
study), Dept, 1311-048, Little Falls, NJ 


07424 


HIGH School at home, no classes. 
Diploma awarded. Information Free, 
call toll free 1-(800) 621-8318 or 
write: American School, Dept. BA О447, 
850 nia 58th Street, Chicago, IL 


6063 


COLLEGE DEGREES BY MAIL. Get 
Bachelors, Masters, Ph.Ds, the easy 
way, at low cost, without aon 


апу classes at all! Free revealin "gd 
tails. Counseling, Hox 389-PS4, та 
СА 92680. 

BRITISH DEGREES, Diplomas, Doc- 
torates, Obtain yours now from Lon- 
don, England. ommerce, Philosophy, 


Sciences, Divinity, Medicine. Over 40 
subjects. Free prospectus (Airmail $1.00 
Refundable), College Registrar, Dept. 
1017 BCM-Collegiate, London WC1V 
6XX, England. 


ELECTRONICS CAREER TRAINING. 
By Mail, G.I. ill, FCC License, Color 
TV але. Engineering. Free 
School Catalog. School rep will try to 
call. Write CIE—Cleveland Institute 
of Electronics, Dept. WPS-33, 1776 
17th Street, Cleveland, OH 


SOLAR MANUA Here Comes the 
Sun, by оро Со lege. Sess on 
building complete solar system, plus 
lecture notes, weather data, and solar 
information, ‘Over 400 people have 
taken the classes that use the manual, 
and many are now building. $20 plus 
$1.00 handling. Jordan College, А.Е. 
Division, Cedar Springs, MI 49319, 


BARTENDING-Bar Management Home 
Study. Free Information. Bartending 
Training Institute, 3843-G San Fernan- 
do Road, Glendale, CA 91204. 


LEARN WATCH REPAIRING by cor- 
respondence. Diploma awarded. Free in- 
formation and sample lesson. Chicago 
School of Watchmaking, WD, Fox River 
Grove, IL 60021. 


DEGREES, Thesis Method. Brochure, 
$1. North, Box 3388, Tulsa, OK 74101. 


MATHEMATICS, Electronics, Satisfac- 
tion guaranteed. Indiana Home Study, 
тешр. ER, Box 1189, Panama City, FL 


ELECTRONICS DEGREE by corre- 
spondence. Free Brochure, Grantham, 
2006 Stoner, Los Angeles, CA 90025. 


COLLEGE DIPLOMAS AND TRAN- 
SCRIPTS BY MAIL, Free details. Admis- 
sions, P.O. Box 25195-E, Northgate 
Station, Seattle, WA 98125, 


WELDING TRAINING. Basic and Ad- 
vanced for Major Processes — Arc 
(Stick), MIG, G, Gas, Pipe all pro- 
cesses, A non- profit school, Acc ted 
member NATTS, Approved Ohio 70-12- 
0064 HT, Write for school bulletin and 
course schedule, HOBART SCHOOL OF 
gy TECHNOLOGY, Box 78, Troy, 


COLLEGIATE Resenrch Papers. 
Thousands on file. Al] academic sub- 
Send $1.00 for mail order 
санақ. мош. research also avail- 

ox 25918-0, Los Angeles, CA 
90025, (213) 151-414. 


Danehill Sussex, England RH 


| Tool and Free File to: Grumbach, 1427 


Garfield Ave., Alhambra, CA 91802. 


INSTANT MEMORY 


The new way to remember 


CARTOON for money ! | ! Free Book: 


LEARN Dowsing, RFadionics, 
esthesia and E.S.P. Subjects. 
lustrated Catalog rite iun And Equip- 
mens, (Airmailed $ Shea ps ino PR 

Years, Bruce ie hoes eld 


EARN Extension Degrees in Homo- 
eopathy, Radionies, Botanic Medicine, 
Naturopathy, Philosophy. 
etc, School Founded 1961. 
1.00, <Airmailed. Secretary PA/PS, 
irantridge Forest School, Highfield, 
Danehill, Sussex, England RH17 ТЕХ. 


FREE Lifetime Ordination, Become 
Chaplain, Missionary Evangelist, Bishop, 
Box T44-PS, McKeesport, PA 15134. 


LOCKSMITHS: Make Keys to Pin. 
Tumbler Locks in a Few Seconds to a 
Few Minutes. The Most Valuable Skill 
A Locksmith Can Have. Positive De- 
poogabie, Fast. Send $60.00 for Grum- 

ch Impression System. Impressioning 


Fsycholo 
Prospectus 


Lincoln, Santa Monica, CA 94001. 


LEARN Auctioneering, Free Catalog. 
Reisch World Wide ollege of Auc- 
tioneering, Inc, Box 949, Mason City 
3, IA 50401. 


FORGET FORGETTING! 


People world-wide are honestly 
achieving authentic photographic & 

total recall, and genuine RE-E PERI- 
ENCE (re-living) of actual sights/ 
sounds (documented) using the 


radically new memory discoveries of | 
long-famous (TIME, NEWSWEEK, NY | 


TIMES) professor. Scientific, PhD 
ratings (Stanford, Yale, Georgetown- 
educated scientist, linguist, book re- 
viewer): “far faster, easier & more 
powerful than any other method" 
"memory accuracy soars 300% + in 
two weeks" “creates genius-like 
mental abilities in ordinary people 
everywhere". For free airmailed de- 
tails (before you forget), write: 
ACHIEVEMENT, Dept. 626 No. 


| INSTANT MEMORY is the fastest, 

surest, most enjoyable method ever 
devised to acquire a perfect memory 
without even trying. 

No memorization, no word association. 

Release your photographic memory. 
Nothing is forgotten! Learn "how" you 
remember, “why” you forget. Discover a 
natural ability of your mind to instantly 
recall everything you see, read, hear. 


Send for free details, 
Institute of 
Advanced Thinking 


845 Via de la Paz, Dept. PSK 
Pacific Palisades, CA 90272 ; 


73 CARTOONING, 


SIGN PAINTING 


35 LESSON cartoon course, $3.00 
Tooners, Box 30367, Lincoln, NE 68503. 


Success, Box 885B, Dearborn, MI 48121. 


MODERN Cartooning taught by mail, 
Write for free brochure. Cartoonerama, 
Box 263-F, Branford, CT 06405. 


“CARICATURI NG, Cartooning! ы 
Books 3.0 Kingsley Harris, 
1567, Portland, OR 97207. 


76 DETECTIVES 


FINGERPRINTING — exciting scien- 
tific career, Home study course teaches 
everything, Certificate on completion. 
Many openings: prepare now proim. 
sional Invest gators Dept | РР, Box 
41345, Los Angeles, CA 3004 


Six 
Box 


DETECTIVE Profession, 
study; free tle-tack or 1 
cate, future. Professicts 


easy home- 
| pin, certifi- 
Investigators, 


Box 41345, Dept, CB, Los Angeles, CA | 


90041. 


 EXCITIMG Career, Free Information. 
Universal Detectives, Box 8180-E, Uni- 


versal City, CA 91608 | 
77 LOANS BY MAIL 
NEED MONEY? 


BORROW from your home, raise 
$1,000 to 31, 1,000,000 for any purpose, 
within 30 days, Business, personal, ed- 
ucational, start-ups, expansion, con- 
solidation, inventions, venture capital 
and grants. Free Details: Financial, 
Dept. PS-4, 236 Wayland Avenue, 
Cranston, RI 02920, 


FREE DETAILS on how to borrow up 
to $5,000 entirely by mail. Write: 
Postal Financial Services, Inc., Dept. 
0998, 14201 E. 4th Ave., P.O, Box 
39800, Denver, CO 80239. 


78 WINEMAKING 


WINEPRESS plans $2.00 check or | 
moneyorder to A.J. Products, P.O, Box 
98, Webster, NY 14580. | 


WINEMAKERS — BEERMAKERS — 
Free Catalog, Fast Service, Large Selec- 
tion, Kraus, Box T850-N, Independence, 


MO 64053, 

FREE ENCYCLOPEDIA WINEMAKING 
BEERM мана, ا‎ equipment, 

ingredients Industries, 

57498, oou, "NY 14615, 
WINEMAKERS — gi Free 

Catalog. Equipment Pplies, Conti- 

Box 68016- PS Indianapolis, me 


пег, 
46268 


WINEMAKERS: Free Illustrated cat- 
alog of yeasts, equipment, Semplex, rf 
Box 12278H, Minneapolis, MN 55412 


` WINEMAKERS BEERMAKERS  EX- 
TRAORDIMARY INFORMATIVE САТА. 
LOG FREE. 350 Equipment, In ients 
items, DER Erne s, Box 276-5, New 
Berlin, IL 62670 


BEERMAKERS, winemakers, free 
catalog. Finest equipment, ingredient, 
service, Or $1.00 includes beermak 


bestseller. SPI, Box 784-S, Chapel inr 
NC 27514. 


BEERMAKERS" INCREDIBLE ST. PATRICK'S 
HALF PRICE SALE. For limited time only the 
est tasting beer is the cheapest! Duane: 
Brew Pack, 35 oz. can of 100%, IRISH hopped 


malt extract and matched European yeast 
egularly $6. each postpaid. Through MAY 30, 


DARK BEER (Irish Pub Type) or STOUT, 2 for 
$6. postpaid. Maximum 1 dozen. Check, mone} 
order, Master Charge, Visa. 


Duane Imports Ltd., Dept. P5, 
508 Canal Street, New York, NY 10013 


79 BUY IT WHOLESALE 


RINGS, Jewelry priced 130% below 
retall price, Catalog $1.00 (refundable). 
shington, West War- 


REPLACEMENT PARTS to fit most 
current makes, models chain saws, lawn- 
mowers, small engines, First qu uality.* 
Substantial savings. Free catalog. Stores 
a a بز‎ give sales tax number for special 
dealer information, Repair Каны, Вох 
15129-K82, Sacramento, CA 958 13. 


000 BARGAINS Below Wholesale! 
| Many Fe 


Closeouts! 
Jo Single Samples. 

Details, Worldwide Bargainhunters, Box 

730-B, Holland, MI 49423. | 


FREE WHOLESALE CATALOGUE. 
Snowmobile, motorcycle, small en 
parts, fiberglass soppii ies, atg, Supply 
ох 157-P, Dorchester, WI 54 


ee! Liquidations . 
b Lots 


FREE Wholesale catalog: fiberglas# 
supplies, motorc cycle, snowmobile, small 
DE parts and accessories. Manufac- 
turer's Supply, Box D 157-PS, Dorches- 
ter, WI 54425. 


GENUINE Indian Jewelry /Handcrafts. 


Below wholesale! Details $1.00 (те- 
fundable). Lange/PS, 6031 М, Tth 
„ Phoenix, AZ 85014 
80 ADVERTISING 
AGENCIES & SERVICES ^ 
FREE Expert Assistance for mail- 
order, agent, advertisers, atebook 
leading newspapers, Magazines $1.00. 
Chicago Advertising Авру. 28-ES 


Jackson, Chicago 6060 


81 BUSINESS SERVICES, 
MAILING LISTS 


MAILING Lists! 4,000,000 Mailorder* 
Buyers — Several Categories — Com- 
puterized, Price Lists 25c, Copley Ad- 
Күл, Box 221-Р5. Boston, MA 


84 PRINTING, 


MULTIGRAPHING, ETC. 


1000  GUMMED Address Labels 
$1.10. Zabski, 56-56 136th Street, 
"lushing, NY 11355, 


1000 GUMMED Address Labels $1. 25, 
Canada $1,50, Walt's, Box 960, South 
Bend, IN 46624. 


WHOLESALE Printing, Moneymaking 
details free. Printers, Box 1678-PS4, 
Florence, SC 29503. 


й. PRINT YOUR 


L 


b 


PRINTING. Save up to 50% on qual- 
ity printing. Fast 72-hour service. Low 
prices. Postpaid. Free paper samples, 
price list, and details, Rapidline, Box 
83, Gardena, CA 90247. 


85 PRINTING & RUBBER 


ES. 


rna Outfits, Order for Presses. Sup- 
ipped Day Received, Send $2.00 
for Catalog and Brochure, Custom Manu- 
facturing, Box 211-PS, Springfield, MO 
65801. 


OWM — Printing 
Presses, , Supplies Direct From Fac- 
tory. Send 25c for Catalog and Samples 
to: Balsay Company, DS, Meriden, CT 


RUBBER Stamp Supplies: Starting 
Outfits, Catalog $1.00, Deductible. 
Martin's, 1432 Major, Jefferson City, 
MO 65101, | 


PRINTING, Rubber 
more. Catalog $1.00. 
Printing, North Ave., 
PA 15066. 


Stamps 
Magestro's 
New Brighton, 


88 OLD GOLD, JEWELRY 
WANTED 


Gold, Silver, 
coins (any form). Information 


WANTED - 
watches 


latinum, 


free. Wilmot's, 345R South Glassell, Or- 
2666. 


¥ 


ange, СА 9 


HIGHEST Cash For Gold Jewelry, 


HIGHEST CASH IMMEDIATELY for 
. Silver, Platinum, Jewelry. 
Teeth, Watches, Diamonds, 
Spectacles. Free Information. Rose In- 
dustries, 29-Y East Madison, Chicago, 
IL 60602. Established 1934. 


HIGHEST Cash For Gold  Jewelrv, 
Class Rings, Watches, Gold Teeth, 
Silver, Diamonds. Free Brochure, 
Hamilton Industries, Eox 3133-P, 


Hamilton, OH 45013. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 
WATCH, Clock, Jewelry Tools and 


Catalog $2.00, Kilb Company, 
„ Drawer B-A, Milwaukee, WI 


P WATCH and Clock Repairing Book: 


Tools, Materials, Free Catalogs, Nor 
American, Box 7-BQ, Fox River Grove, 


r- IL 60021. 


y 


> 


90 GIFT 


A CAN OF WORMS, Send to friend. 
$8.95 Prepaid, Rochester Worm Bait 
Farm, 8215 James Road S.W,., Roch- 
ester, WA 98579, 


DIGITAL PRECISION 
PEDOMETER. 
easy to read. Light and 


compact, resets with А 
touch of your finger. 
Registers up to 100 
milea. $16.95 Postage 
included. (Ca. reaidents 
adod FFF fag) 


Seager alfts and Novelties; Dept. PS; 323 
Franklin Bl. 5. BOA4/S5SB-B, Chicago, IL 
80606 


91 OF INTEREST TO ALL 


25% —75% OFF Food - Clothing - 
Cars - Homes - Merchandise, Every- 
thing! Free Details, Jorgensen, 6 Mani- 
tou (PS), Ann Arbor, MI 48104. 


92  MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


Model kits. Doll House 
construction materials, 
pans. books, tools, engines, motors, 
MEA, 1978 illustrated 96-page cata- 
E $1.00. James Bliss & Company, Dept. 
. Route 128, Dedham, MA 02026, 


TRY MODEL  BOATING: Complete 
catalog on model power, sail and scale 
boat kits and accessories for fun, radio 
control or racing. Send 50c to Dumas 
Products, 909-C E. 17th Street, Tucson, 
AZ 85719. 


NEW! Shi 
Furniture kits, 


Free 
| Camino, Box 834, Dept, 


— — m } $ 


94 FOR INVENTORS 


PATENT APPLICATIONS BY REGIS- 
TERED PATENT ATTORNEY. FREE CON- 
SULTATIONS, P.O.B, 46053, HOLLY- 
CALIFORNIA 90046. (213) 


HOW You Can Develop, Patent, Mar- 


| ket your IDEAS. My Patented inflatable 


kite sold 7,500,000 units. Manual - 
$3.00. 17272 Blue Fox Circle, Hunting- 
ton Beach, CA 92647. 


Techniques, Written by Invention De- 
velopment & Marketing Consultants. 
brochure: IN ON, 8 


Maria, CA 93456. 


INVENTORS Protection, engineering, 
design, packaging, marketing, advertis- 
ing, laws, fees, forms, gov't resources. 
“Inventor's Resource Guide РМ2ТЕАР" 
$5.00 to AA Sources, Box 634, Smyrna, 
GA 30080. 


FINANCING AVAILABLE FOR 
WORTHWHILE INVENTIONS 
BORROW any amount within 30 
days, No Gimmicks, Complete Free de- 
tails, D.F.C., Ltd., PS-4, 236 Wayland 
Avenue, Cranston, RI 02920. 


VALUABLE Advice from experienced 
inventor. 1.00.  D'Aquanni, 18-2, 
Richmond, VT 05477 


INVENTORS: Free information on of- 
fering your invention for sale. Kessler 

Corporation, C-74-FI, Fremont, 
3420. 


95 INVENTIONS WANTED 


IDEAS, Inventions, New Products 
innovative manufacturers. 


dividuals, tink | 
panies with feasible concepts, Write for 
Kit-PS, 12th Floor, Arrott Building, 
Pittsburgh, PA 15222. 


INVEMTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explaining how we can help 
you. Kessler Sales Corp., C-74-IW, Fre- 
mont, OH 43420. 


NEW PRODUCT IDEAS WANTED! 


FAR EAST PLASTIC & METAL FACTORY 
COMPLEX IS SEEKING OUTSTANDING 
INVENTIONS AND NEW PRODUCT IDEAS 
FOR MANUFACTURING AND WORLD-WIDE 
MARKETING. NO IDEA TOO SMALL. 


LICENSING AGREEMENTS WITH HIGH 


ROYALTY PAYMENTS OR OUTRIGHT 
PURCHASE CONTRACTS IN U.S. DOLLARS 
QUARANTEED FOR ANY INVENTIONS OR 
NEW PRODUCT IDEAS ACCEPTED FOR 
MANUFACTURING. WRITE U.S.A. MAILING 
STATION FOR FREE LITERATURE /INFO., 
ETC. 


CONSOLIDATED ASIAN INDUSTRIES, INC. | 
BOX 5003-Р54, SANTA ANA, CA 92704 


98 WEARING APPAREL 


WORK GLOVES— 
Heavy Leather 
Palm Work Glove 
With Safety Cuff 

ш, $2.25/Pair 
“> Minimum order 6 pair for 
$13.50 plus $1.50 post & 
hand. Complete glove catalog 
— > over 100 styles of gloves 50g 
Sara Glove Co. 16 Ave. 
Dept.S, Waterbury CT 06704 


 #1-350-5С 


Е 
100 WANTED TO BUY 


QUICKSILVER, platinum, silver, оа! 


Ores analyzed, Mercury Terminal, Nor- 
wood, MA 02062. | 


OLD Picture Postcards Needed. 
Prompt payment assured. Postcard 
Hut, Box 41254, Chicago 60641, 


101A PATCHES, 
DECALS, BADGES 


PATCHES, Decals for your Club, 
School Team, Organization, Business, 
Walking advertisements. Embroidered. 
Colorfast, to your order. Terrific fund 
raisers. Souvenirs, Mementos. Free cata- 
log. Eastern Emblem Mfg, Corp., Box 
828P, Union City, NJ 07087. 


PATCHES 


Since 1941, we have 
offered high-quality 
made-to-order èm- 
broidered emblems 
at low prices. Min- 
imum is 25 pieces. 
Write for price list. 
Frank J. Wahl Co. 
PO Box Б, 
Bogota, NJ 07603 
Ph. 201-488-8393 


| Details 50c. Tanyard, 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND coins, jewelry, gold nuggets 
with new patented detector. Astoun Ё 
range, Unaffected by concentrated blac 
а у mineralized ground, Rejects me- 
tallic trash. Free catalogue, Gardiner 
Electronics, Dept. 1, 4729 М. Tth Ave- 
nue, Phoenix, AZ 65013. 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. 6 Power- 
ful Models, Instant Financing available. 
Write or call for free catalog. 
(713)-682-2728 day or night, 
Dept. AASI, Box 10839, Houston, 
T1018. 


RECOVER LOST COINS, JEWELRY, 
Gold, Silver Relics. D-Tex detectors re- 
ject trash, but find deeply buried trea- 
sures of all sizes. ee Literature. 


614 Easy St. 
Garland, Texas 75042, 


with Ultra- Sensitive DIRECTIONAL Locator 
SEND FOR 
I FREE INFORMATIVE BROCHURE 
= RESEARCH PRODUCTS 
BOX 1заа1-Н TAMPA, FLORIDA 33611 


105 MISCELLANEOUS 


IDENTIFICATION CARD, catalog, send 
stamped, addressed envelope. NIPCOS, 
303 East Main, Barstow, CA 92311. 


BOOKS on Antiques and their Prices. 
дыл отаи Period Books, Uniontown, 


FREE BOOK. Prophet Elijah Com- 
ing Before Christ, Megiddo Mission, 
Dept. 58, 481 Thurston Road, Rochester, 
NY 14819. 


BE ORGANIZED 

IF You save your copies of Popular 
Science here's a great way to keep 
from getting torn, dirty, etc. 
. quality-constructed file boxes 
hold a year’s issues. Gold embossed 
Only $4.95 each, 3 for $14.00, 6 
for $24.00 postpaid. Order today from 
Jesse Jones Corp., P.O. Box 5120, 

Philadelphia, PA 19141. 


84120. 


‘PHOTO IDENTIFICATION CARDS. 
Guaranteed!! SAMPLES 25c, Bascco, Box 
3461-PS4, Providence, RI 02909. 


GONG SHOW, How to Organize/ 
Present Your Own - $1.95, Independent 
Producers, P.O. Box 472-A, Detroit, MI 
48232. 


PHOTO Identification Cards. Free 
samples, Documents, Box 5684PF, El 
Monte, CA 91731. 


LASER! FANTASTIC VALUEI Plans for 
laser only $1. Book, "Lasers, Masers 
and Holograms' explains all. ASTRAL, 
Box 201, Foneswood, УА 22461. 


106 PERSONAL 


OFFICIAL, Retricted Law  Enforce- 
ment Manual on Electronic Eavesdrop- 
ping Techniques and кароо Sup- 
pliers, Every Secret They w! $8.95 
Postpaid, Aegis. P.O, Box 81616, San 
Diego, CA 92138. 


RECORD Telephone Conversations 
Privately — Automatically. 
corder Unattended. Roberts, 
PS-4, Parkridge, IL 60068. 


UNIVERSITY DEGREES BY 
Bachelors, Masters, Ph.Ds, Free reveal- 
ing detalis. Counseling, Box 389-SP4, 
Tustin, CA 902680. 


HORSEPLAYERS—-Free! How Turfwin 
Won $300 weekly, Guaranteed! Turf- 
win, Box 581PS25, Port Washington, 
NY 11050. 


JOIN! The club for all skateboarders. 
Members receive patch, sticker, card, 
certificate, BE POPULAR, Send 34.00 
today. Skateboard Network of Атег- 
ica, Box 149, Trexlertown, PA 18087. 


ADVANCED TITLES/DEGREES, Min- 
isters, Honorary Doctorates, other Ser- 
vices available, Omnidenominational, 
Free Details, Acquarian Church, 432- 
PS PCH, Hermosa Beach, CA 90254. 


OME YEAR BIORHYTHMIC computer 
analysis, Send $1.00 and birthdate to: 
Bicreusaron, Box 11335, San Diego, CA 


BIORHYTHM SERVICES - Next 12- 


months aphed $4.95, Send Birth 
Dale, Р.б. Box 178, Frankfort, КҮ 
40! . 


MONITOR and record telephone calls. 
Rt.l, Вох 172D, 
Preston, MD 21655. 


BE ORDAINED minister, $5.00: World 
Church, Rt, 2. Goodlettsville, TN 37072. 


to: A & B, Box 6, 


RECORD TELEPHONE Conversations 
Privately, Automatically, Leave  Re- 
Sales, Box 10, Brick Town, NJ 08723. 
` А COMING Whirlwind to sweep this 


earth! Free Information! Write: Har- 
vest PS, Jefferson City, MO 65101. 


INVESTIGATORS. Latest Electronic 
Aids, Write: Clifton, Box 220-F, Miami, 
FL 33168. 


“RULE Others with Thoughts." (Te- 
lepathy) Write: Clarion, Box 2109-A6, 
Chicago 60690. 


BECOME An Ordained Minister. Free 
ministerial credentials legalize your right 
to the title "Reverend." Write: Church 
of Gospel Ministry, 486-PS  Skyhlll 
Court, Chula Vista, CA 92010. 


SAVE THOUSANDS When You Sell 
Your Home! I cleared $23,200. Free de- 
tails: Ginseng Press, Route 6, Box 750- 
B, Franklin, NC 28734, 


MEW Luxury Car Without Cost! Free 
Details. Codex-E, Box 6073, Toledo OH 
43614. 


OME more appealing, i ain 
Jrder 


BECO 
weight’ and/or “increase your he 
Amazing guide shows you how, 
today .. . only $7.95 guaranteed, As- 
sociates Northwest, Box 1387, Van- 
couver, WA 98666. 


FREE HANDWRITING ANALYSIS 
Your true personality revealed through 
graphoamalysis — а осиміе spram of per- 
sonality assessment from writing. Not 
to be confused with astrology, graphology or 
other psuedo''sciences''. Send your handwrit- 
ing plus 13e stamp 

ality profile free to 
| results. Qur service may change your mind 
| about handwriting!! 

JONCRO ENTERPRISES 

BOX 415PS KENILWORTH, IL 60043 


لے Bor ai ois, Cr wane‏ ےا 


CASINO GAMBLERS 
MAKE EVERY CASINO 
IN THE WORLD YOUR OWN 
PRIVATE BANK ACCOUNT 


Secret method used by the most elite 
professional gamblers. Travel and play at 
any of the exotic casinos in the world, 
The casino pays for everything while you 
win!! Learn in one hour ironclad guaran- 
tee . . . copyrighted. $5.00. 

Connely Castleman Ltd., 2756 "D'' Street, 
Suite (P), Selma, СА 


93662 


HEARING AIDS 


„ Eliminate dealer 
atteries w В 
Rockford, 
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HUGE SAVINGS, 
markup. Free Trial. 
Terms Arranged, Lloyds-PSC, 
IL 61104. 


AMERICEAR Hearing Aids, Tremen- 
dous price breakthrough. Year guaran- 
tee. Free trial, 14115 Santa Rosa Ave- 
nue, Santa Barbara, CA 93109. 


FREE HEARING AID CATALOG == 

l,—by mail! Write *"MONEY- 

SAVERS," 9530PS-4 Langdon, Sepul- 
91343. 

OO ~~... 


HEARING AIDS 
Кз» PRICE CATALOG FREE! 


SUPER $AVINGS! 


Finest. 
save up 
to HALF! Mo: salesmen, Sold b 
AIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 


Dept. PS-4D, 9530 Langdon Ave., 
Ш Sepulveda, Cal. 91343 


HEARING AIDS 


ALL TYPES BY MAIL! 
FREE HOME TRIALS 
HUGE SAVINGS. TRY 
BEFORE YOU BUY! 
Write to Dept. 69-A 


Newest, 
All types. Buy DIRECT & 
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Pius thousands of glorious blooms that erupt in a riot of 
color like a huge flower-garden in the sky! Amazing SUFER- 
GROWER gives you everything you could possibly hope for 
in a tree: Thousands of glorious flowers — B months of 
lush, cool shade — PLUS teeming baskets of walnuts each 
week . . . bulging new bushels each month — yours to 
feast on ALL 12 MONTHS OF THE YEAR! And that's only 
the beginning! 

ONLY SHADE TREE OF ITS KIND IN ALL OF NATURE. 
GIVES YOU FLOWERING BEAUTY — TOWERING SHADE — 
and GROWS SO FAST YOU CAN ACTUALLY TAKE A RULER 

AND MEASURE THE DIFFERENCE IN HEIGHT 
FROM WEEK TO WEEK! 

Because just wait ‘til you see its spectacular rate of 
growth . . . as this amazing super-grower z-0-0-m-S tall 
as a man in a single season . . . bigger than a full-grown 
Star Magnolia in a single year... yes, Soars to а tower- 
ing, showpiece by the very next summer . . . and then 
really takes off as it spreads out to a fully mature tree 
_. . 40 feet wide, 60 feet tall . . . a living masterpiece 
of beauty that smothers itself with masses of flowers, 
lush green foliage and thousands upon thousands of mouth- 
watering, meat-packed walnuts! (The very same delicacies 
you pay $2 a pound for in the stores — yours for mere 
pennies each 5-pound sackful). 

Meaning: Just one week's picking more than repays you 
for the entire cost of this breathtaking flowering shade 
tree. And that's still only half the miracle-story behind 
this wondrous super-grower. 


GROWS MORE ІМ ONE MONTH THAN 
MANY SHADE TREES GROW ІМ AN ENTIRE YEAR! 

Yes, here is your dream-tree come true. An incredible 
flowering variety of walnut that hoists itself higher than 
even the most treasured willow . . . wider than even the 
most highly prized maple . . . and that arches out over 

ur front lawn, your backyard, or your patio in а giant 
lowering umbrella of shade. Then to really cap the 
climax, loads down its branches with walnuts by the 
barrelful . . . yours to treat the entire neighborhood to 
with gift basketfuls weekly — and still have hundreds 
of dollars worth of meaty walnuts left over each summer 
and fall to store and enjoy ALL 12 MONTHS OF THE YEAR! 


PRODUCES $0 MUCH — IT'S LIKE AN ENTIRE 
"MUT FARM" ON A SINGLE TREE! 
And remember; There's nothing to pick, no ladders to 
climb. You simply gather these plum-size walnuts by the 
armful as they fall off the tree. Why, you'll relish a 
snack a day . . . because even before it reaches full 
maturity this ‘‘Super-Growing'’ flowering variety walnut 
produces pound after pound of mouth-watering taste-treats! 


HARDY 50-BELOW 
FREEZING... FROM 
THE CANADIAN BORDER 
TO THE GULF OF 
MEXICO! REQUIRES 
NO SPECIAL CARE! 
Best of all, here is one 
of those rare gifts of na- 
ture that not only thrusts 
itself to towering heights 
in record time . . . but 
as an extra added bonus, 
is so super strong and 
hardy, it requires virtu- 
ally no care whatsoever! 
No babying. No pamper- 
ing. No special feeding. 
Simply drop it in the 
ground — in any sunny 
spot — water regularly 
— and forget it! Before 
эш hardly know it you'll 
ê basking in its cool 
shade . . . marvelling at 
its flowering beauty — 
snacking on crunchy, 
meaty, fresh-grown wal- 
nuts smack off the tree! 


| EN a 
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Juglans 
Nigra 


„ SPECTACULAR FLOWERING WALNUT Gives You: 


THINK OF IT! 8 MONTHS OF GLORIOUS 
SHADE — THOUSANDS OF FLOWERS — 
AND ENOUGH WALNUT TASTE-TREATS 
FÜR THE ENTIRE NEIGHBORHOOD from 
just a single mature, SUPER-GROWING, 
FLOWERING WALNUT TREE. And it 
grows so fast you can actually measure 
the difference in height from week to 
week... rewards you with towering 
beauty in a single yearl 

I See exciting no-risk trial offer below. 


Imagine this flowering archway in front How's this for the life of Riley? Basking Wondrous FLOWERING SUPER GROWER 
of your driveway — a true "magazine" in the cool shade of these gorgeous lavishes your patio with cool shade and 
cover effect in less time than you ever flowering shade trees... and feasting on fragrant beauty from early spring to the 
dreamed possible. fresh, crunchy walnuts right off the tree! first snows of winter. 


And remember: by planting a matching pair for cross-pollination you insure bigger crops of premium-quality walnuts. 


small wonder leading botanical gardens — landscape 
artists — garden editors can't stop raving about its 
incredible beauty — its skyrocketing growth — its mag- 
nificent shade — its trouble-free care . . . And why 


experts and university plant scientists hail it in the 
most glowing terms . . . recommended it time and again 
for a stunning display of both beauty and shade . . . 
taste-treats galore all year 'round. 


FROM GARDEN EXPERTS, EDITORS, AND BOTANICAL 
GARDENS COME RAVE REPORTS: — mature tree averages 
up to 5 bushels a season . . . that's over 5,000 walnuts 
in all . . . extremely hardy and fast-growing . . . one of 


AMERICANA NURSERY SALES, Dept. JFW-44 
Caroline Road, Philadelphia, РА 19176 


Please rush me the Super-Growing FLOWERING WALNUT 
TREE(s) indicated below: 


[] 1 for only $3.95 plus 35€ postage & handling. 

[] 2foronly $6.95 plus 50€ postage & handling. 

Г] 4foronly $10 plus 75¢ postage & handling. 

LI 10 for only $20 plus $1.50 postage & handling. 

If after receiving my order, I'm not delighted, | may re- 
turn it anytime and you will refund the full purchase price 
(except postage & handling). 

Total amount enclosed $.— — . — , PA residents add 6% 
sales tax. Check or money order, no CODs please. 

6570-004 


. Name 
Address Apt. 3f | 
City мае Zip 


поннанвиввавававввавававававевавававае Div, of American Consumer, [ПС.ашаааняпнвынвапапанвтанпавававааннаяанЕвий 


the most valuable flowering shade trees you can plant. 
NOW 15 THE TIME ТО PLANT — 
ORDER TODAY ON GUARANTEE OF FULL 
SATISFACTION OR MONEY BACK! 
Yes, each and every Super-Growing FLOWERING WALNUT 
must reward you with up to 8 months of shade — thou- 
sands of glorious flowers — and 3,000 meaty, crunchy 
walnuts . . . or your money refunded in full at any time, 
(except postage and handling, of course). 5o, for first 
breathtaking results THIS VERY SUMMER, since now is 
the time to get them in the ground . . . send no-risk 
coupon today! 
© 1978 American Consumer, Inc, Caroline Ad., Phila., РА 19176 


mann MAIL NO-RISK COUPON TODAY пазаввававанзивививававаавввваанапияванит 


CHARGE IT: (check one) Exp. Date 
Г] BankAmericard/Visa [Г] American Express 
C] Master Charge Bank Number 


—  — — s — HH 


Credit Card = 
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If the biggest prize went ; _ : 


to the guy with the biggest 
motor, then Bill Dance 
never would have become 
2-time winner of fishing's 
prestigious "Angler of the 
Year" award. Because Bill 


has consistently been out- 8 
powered — sometimes by 4 
90 hp or more — by тапу 
of the anglers he has reg- | _ 


ularly outfished. 
Here's how he sees it. 


"Some fishermen con- 


fuse tournament fishing 
with tournament racing. 
They spend so much time 
running around the lake 
they dont have any time 
left for fishing. 

"| like a fast motor be- 


cause it extends my range. 


and my fishing time. But | 


want power and accelera- | 


tion, too. Above all, | want 
a smooth-running, de- 
pendable motor. One that 


does its job so well | can | 


concentrate on finding 
and catching fish. Catch- 
ing fish is the name of the 
game. 


"That's what | like about 


- Evinrude. They under- 
| stand what fishermen 
— want. 


With all-time B.A.S.S. 
point leader Bill Dance, 
and 1977 3rd place point 


ІС winner Roger Moore show- 
- ing the way, it's not sur- 
aT prising that Evinrude 


power shows up so con- 


| sistently in the winner's 


circle. 

Here, at Evinrude, we ve 
been building winning 
motors for nearly 70 years. 
some win World Cham- 
pionship marathons. But 
Evinrudes are fishing 
motors, first and foremost. 

Like the 70 horsepower 
Evinrude shown here. Fast 
enough for tournament 
fishing. Strong enough for 
skiing and family fun. And 
Surprisingly eco- 
nomical to own and 
to run. 
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OQUIBOARD MARI DORPORATION 


` first in outboards 


Super Longs 
Filter Kings 


pl 


And now 
Low "Tar" 
Raleigh Lights./ 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Get genuine 
tobacco flavor 
in every cigarette 

we make and new Double 
Coupons for gifts twice as fast. 


You'll remember Raleigh. The genuine tobacco flavor. Now with Double Coupons! 


For free Gift Catalog. Call toll-free: (1-800) 626-5510. (Ky. residents call collect: (502) 774-7563.) 
Lights, 14 mg. "tar", 1.0 mg. nicotine; Filter Kings, 16 mg. "tar", 1.1 mg. nicotine; Longs, 17 mg. ' 


(ae 
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tar", 1.2 mg. nicotine av. per cigarette, FIC Report Aug. ‘77 


